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BOSTON 


HIS report is concerned with aureomycin]| 
in the treatment of patients with pancreatic 
fibrosis (cystic fibrosis of the pancreas).'’* Numer- 
ous advances in the understanding of the nature 
of the disease, development of diagnostic pro- 
cedures and clinical management have been made 
in a series of correlated studies carried out at the 
Boston Children’s Hospital.4?!_ The common notion 
that this is a rare disease and that the immediate 
prognosis is always poor is no longer tenable. 
Another misconception, perhaps based on historical 
and nosologic grounds, is the view that this is a dis- 
ease solely of the pancreas and that involvement 
of other organs, chiefly the lungs and liver, is sec- 
ondary to the disorder in the pancreas. Farber®: 7 
described the generalized nature of this disease and 
has introduced the term “‘mucoviscidosis” io signify 
the essential alteration in mucus-secreting glands 
as a primary defect. There is sufficient clinical 
variation in the disease to indicate that different 
degrees of involvement in different organs exist. 
However, one is struck by the frequency of pul- 
monary symptoms early in the disease in the ma- 
jority of patients. These symptoms are cough, often 
paroxysmal and at times suggestive of pertussis, 
or wheezing respirations with the production of 
thick, tenacious mucus. Atelectasis and emphysema 
with infection, primary or secondary, are the chief 
features as seen clinically and as demonstrated by 
roentgenograms. Indeed, the roentgenogram of 
*Presented in part at the annual meeting of the Society for Pediatric 
Research, Atlantic City, May, 1949. 
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the chest may be sufficiently characteristic to sug- 
gest the diagnosis of pancreatic insufficiency.'® The 
respiratory rate may be increased, and the chest 
often becomes rounded, with increased anteropos- 
terior diameter. Vital capacity and exercise toler- 
ance are diminished. Clubbing of the fingers and 
cyanosis may follow. If the pulmonary lesion ad- 
vances, irreversible changes such as bronchiectasis 
and multiple staphylococcal abscesses may de- 
velop. A constant feature is the laboratory finding 
of Staphylococcus aureus in the nasopharynx of these 
patients. 

The management of a patient with this disease 
involves consideration of replacement therapy in 
the form of pancreatin, the use of protein hy- 
drolysates, the administration of a high-calorie diet 
with some restriction of fat, and liberal supply of 
vitamins, including water-miscible vitamin A. The 
pulmonary infection is perhaps superimposed upon 
a more fundamental defect, as yet not fully under- 
stood, and its successful therapy is a problem of 
grave concern. The introduction of the sulfonamides, 
penicillin and streptomycin marked a signal advance 
in the management of the pulmonary infection. 
The use of aerosol therapy with penicillin or strep- 
tomycin, alternating with variable periods of oral 
sulfadiazine, has become part of routine manage- 
ment. This combined form of therapy under con- 
stant medical supervision has proved beneficial 
to most patients. The cost of the therapy outlined 
above is high. The administration of aerosol therapy 
to small infants is difficult, and even the older child 
is not always fully co-operative. The substitution 
of an orally effective antibiotic such as aureomycin 
for the expensive and more difficult form of aerosol 
therapy has obvious merits. 

Aureomycin has been shown to have a wide range 
of activity against bacteria, rickettsia and certain 
viruses.27 It has been found to be effective in 
vitro against the staphylococcus species isolated 
from patients with pancreatic fibrosis as determined 
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PLAN oF Stupy 


in this laboratory. A modest amount of experience 

‘in the treatment of a variety of infections in children, 
including some caused by the staphylococcus species, 
indicated that a satisfactory response could be ex- 
pected and that toxic effects would be minimal. 
The favorable clinical response to aureomycin of 
a three-year-old patient with pancreatic fibrosis 
and extensive pulmonary involvement indicated 
that further use of the drug was warranted. 


Early in the course of this study aureomycin 
was used only to replace aerosol therapy with peni- 
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as a basis for comparison, particularly when the 
only change in the plan of therapy was the subs 
tution of aureomycin for other antibiotic smut 
The same dietary schedule, including the well 
pancreatin, was followed. In all the cases considered 
in this study the diagnosis was confirmed 

duodenal-fluid assay for trypsin,* and in Many Cages 
corroborated by abnormal glycine absorption after 
an oral gelatin feeding®® and by the failure to find 
trypsin in the stools." A total of 35 patients hay 
been treated and followed for at least a two-month 
period after the instituiion of aureomycin therapy 
The longest period of observation extends over 


Taste 1. In Vitro Aureomycin Sensitivity of Micro-organisms Isolated from Thirty-Two Miscellaneous 




















*Type B. 











cillin or streptomycin, 


or both. However, as ex- 
perience was gained the drug was administered more 
liberally, even to patients with minimal pulmonary 
signs, who at the time were not receiving antibiotic 
therapy. These patients were followed in the Nu- 


Taste 2. In Vitro Sensitivity of Staph. aureus Jsolated from 
Nasopharynx of 42 Patients with Pancreatic Fibrosis before 
Treatment with Aureomycin. 























therapy is well known. 


CoNCENTRATION STRAINS STRAINS STRAINS 
or Druc* SensiTIvE To SENSITIVE TO SENSITIVE TO 
REQUIRED Aureomycin Streptomycin’ PENiIcILLIN 
More than 4.0 .......... 5 (12%) 11 (44%) 19 (74%) 
RS SR a 3 — - 
2 ee 4 1 
G.3°.. 10 oa —_ 
_. game s — 
6.125. 10 — - 
0.064 . 1 6 2 
0.032 . 1 4 3 
0.008 . — 1 — 
0.004 . _ 2 2 
NN ok ik sas 42 25 26 
*For aureomycin, microgm. per cubic centimeter, for streptomycin, mg. 
per cubic centimeter, and for penicillin, Oxford units per cubic centimeter. 


tritional Clinic on an outpatient status or as private 
patients and were seen by the same observers at 
intervals of two to five weeks. Many of the older 
patients have been followed for several years in 
the same clinic and their response to antibiotic 
This background served 


Infections. 
_—_— 
MIcRO-ORGANISM No. or AUREOMYCIN SENSITIVITY 
STRAINS 
TESTED 
STRAINS STRAINS STRAINS STRAINS STRAINS STRAINS 
REQUIRING REQUIRING REQUIRING REQUIRING REQUIRING REQUIRING 
MORE THAN MORE THAN MORE THAN MORE THAN MORE THAN MORE THAN 
4.0 microcm./cc. 2.5 microcm./cc. 1.0 Microcm./cc. 0.5 microcm./cc. 0.25 microcm./cc. 0.064 MICROGM,/¢c, 
SR eer 7 7 — a siege pe i 
Oe Ee eee 3 1 1* — 1* i pee 
ee OEE in inn sc ces 9 9 — — ‘eas see a 
SONNE occ es os ce ccace 2 — — 1 +e uae 1 
Staph. aureus 4 —_ _ = ae 3 1 
A a 2 2 -- — res bea em 
Neisseria catarrhalis 3 1 — — 1 1 Si 
Beta streptococcus ......... 1 1 — ie et sails ed 
Corynebacterium diphtheriae. . 1 1 — eon shea 7 





four and a half months. At least 15 additional 
patients could be included if the data were ane 
lyzed on a shorter observation period. In the lat. 
ter group the response has been similar to that 
observed in patients followed over a longer time. 
Frequent laboratory observations were made in 
cluding roentgenograms of the chest, white-cell 
counts and nose and throat cultures, the last being 
taken on each visit. The patients considered ranged 
in age from five weeks to twelve years. 


DosAGE 


Aureomycin is supplied in gelatin capsules, a 
form inconvenient to dispense to infants and young 
children. Inasmuch as the drug is unstable in se 
lution,?*: 2 the capsule was opened, and the dried 


powder given with food or drink. The drug may 
be rejected because of its bitter taste.t However, 
most parents have succeeded in its administration. 
At first the drug was given four times a day, but 
more recently it has been given in divided or even 
in single daily doses. An effort has been made to 
provide the minimal effective amount for each pa 
tient. This is roughly 20 to 30 mg. per kilogram 
of body weight, or 125 to 250 mg. daily, in divided 


patients (Cases 9 and 35) duodenal intubation was not performed. 
However, the diagnosis was made on clinical grounds in addition to ab- 


*In 2 


normal gelatin absorption and absent stool trypsin. 


tAureomycin-flavored powder (spersoids) has been employed in a small 
number of cases. with favorable results. This preparation, which can be 


added to milk or other fluids, overcomes the unpleasant taste. 
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ses for infants and 250 to 750 mg. per 


ingle do 
or sing hree divided doses for children. 


day in two or t 
BacTERIOLOGIC STUDIES 


The flora of the upper respiratory tract was de- 
termined on each patient by separate naso- 
pharyngeal and throat swabs taken before therapy 
and at each subsequent visit. The staphylococcus 
species isolated were studied for sensitivity to various 
antibiotics. : 

In vitro sensitivity to aureomycin was determined 
by a tube-titration method similar to that employed 


for penicillin sensitivity.*° Aureomycin is diluted 
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These determinations are considered to be of only 
relative value, inasmuch as an arbitrary concen- 
tration of 4.0 microgm. per cubic centimeter has 
been selected as an end point in this study. It should 
be emphasized that in no case has in vitro sensitivity 
influenced either the use or the dosage of the drug. 
Aureomycin blood and urine levels have not been 
undertaken in view of the difficulties inherent in 
such determinations.” 

Table 1 summarizes the in vitro sensitivities of the 
micro-organisms isolated from 32 patients other 
than those with pancreatic fibrosis. Haemophilus 
influenzae and Staph. aureus were the most sensitive 


TABLE 3. Response to Aureomycin Therapy. 








Case No. Sex AGE AT AGE AT Present GENERAL ConpDITION Weicut at Duvuration CLINICAL 
APPEARANCE TIME OF Ace’ at Start or THERAPY START OF or TuHerapy RESPONSE 
or First D1acGnosis THERAPY 
PULMONARY 
Symptoms 
mo. mo. mo; lb. 0%. wk 
1 M A 1 2 Poor 6 3 4 Good* 
2 F 1 4 6 Poor 7 Fair 
3 F 2% 2 8 Patient acutely ill 8 6 10 Good 
4 M 1% 1 9 air 12 8 14 Excellent 
5 F 4 9 11 Poor 11 7 8 Excellent 
RS eee M 1% 2% 13 Fair 16 3 12 Excellent 
ae M 1% 6 14 Poor 15 13 10 Excelleatf 
ee F 1 (3 days) 14 Good 19 0 7 Fair 
9 M 5 5 17 Good 19 6 1 No change 
10 M 1% 4\% 17 Poor 20 2 16 Good 
a. M 9 7 17 Poor 11 6 9 Excellent 
12 F 1 3 19 Poor 20 9 16 Excellent 
13 F 1 ‘ 2 20 Very poor 16 6 9 Excellent 
14 F 1% 1% 20 Very poor 23 0 12 Excellent 
15 F A 16 20 Poor 20 2 8 Excellent 
16 M 3 8 21 Fair 25 0 Ss Excellent 
17 F a 16 22 Poor 16 | 1i Good 
18 M 6 6 24 Patient severely ill 23 0 12 Excellent 
19 M 18 25 26 Very poor 23 0 4 Excellent 
20 F 2% 2 27 Poor 20 0 12 Excellent 
21 F 20 25 28 Fair 22 15 8 Excellent 
22 M % ll 28 Poor 18 + 17 Excellent 
23 F 3 11 31 Poor 24 4 15 Excellentt 
24 M 24 24 36 Good 26 0 9 Bere) 
5 F YY 8 44 Very poor 19 0 18 Excellent 
26 M 2% 28 47 Fair 32 0 8 No change 
27 M q 5 53 Poor 33 8 12 Excellent 
28 M “% 54 57 Fair 33 0 10 Excellent 
29 F 4 15 65 Fair 35 + 8 Excellent 
30 M 4 52 73 Poor 39 0 8 Excellent 
31 M 34 40 79 Poor 27 0 9 Excellent 
32 F 36 19 111 Fair 43 0 8 No change 
33 M 90 66 115 Poor 41 0 11 Excellent* 
34 F 72 94 117 Fair 49 + 16 Excellent 
35 F 72 139 144 Grave 61 0 1% No change 





*Private patients of Dr. R. M. Smith. 
tRubeola developed 18 days after aureomycin was started. 
tRubella developed 1% mo. after aureomycin was started. 


so that four times the desired concentration is con- 
tained in a volume of 0.5 cc. of tryptic digest broth 
and diluted serially by 50 per cent decrements. An 
eighteen-hour broth culture of the micro-organism 
to be tested is diluted 1:100, and 1.5 cc. of this di- 
lution is added to each 0.5-cc. dose of aureomycin. 
The range of final concentrations usually employed 
is 4.0 to 0.004 microgm. per cubic centimeter. The 
tubes are incubated at 37°C. for sixteen hours. The 
last tube showing complete inhibition of growth 
is taken as the end point. Since aureomycin rapidly 
loses potency in solution the end points at sixteen 
hours may be higher than those at twelve hours. 
The composition of the medium also influences the 
tate of loss of aureomycin activity.** However, 
with standardized conditions the method outlined 
above checks within one tube in duplicate titrations. 


of the syecies included in this small series. It is 
interesting to note that all strains of Escherichia 
coli, Pseudomonas aeruginosa and Proteus vulgaris 
required more than 4.0 microgm. per cubic centi- 
meter for inhibition, since it has been reported that 
aureomycin is relatively ineffective against Ps. 
aeruginosa and Pr. vulgaris.2*: * The greater resist- 
ance of these species is further reflected in their 
appearance or persistence in the nasopharynx of 
patients receiving aureomycin. 


RESULTS 


In Vitro Studies 


Table 2 presents a comparison of the in vitro 
aureomycin, penicillin®® and streptomycin™ sen- 
sitivities of the strains of Staph. aureus isolated 
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from the nose and throat cultures of cases of pan- 
creatic fibrosis. Most of these patients had pre- 
viously received penicillin or streptomycin, or both, 
but not aureomycin at the time these determinations 
were done. As may be seen in Table 2 only 12 per 
cent of the strains tested required a concentration 
of more than 4.0 microgm. per cubic centimeter 
of aureomycin for inhibition, as compared to 44 
and 74 per cent requiring more than 4.0 mg. of 
streptomycin or 4.0 Oxford units of penicillin re- 
spectively. The number of strains resistant to 
penicillin and streptomycin in this series may be 


26, : 
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on aureomycin titrations done on a single fishing 
from each culture. However, in other Cases, myl. 
tiple fishings from the same culture yielded idey. 
tical sensitivities when examined in the same manner, 
It seems unlikely that the increased resistance ob. 
served in these 7 patients was due to Variations 
in the sensitivity of different fishings of the same 
strain, as has been true of streptomycin.*§ 


Pulmonary Signs and Symptoms 


The most striking effect of aureomycin therapy 
was the consistent amelioration of cough, dyspne 
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Pancreatic fibrosis 
age: 15/2 yrs. 
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CULTURES: NOSE & THROAT ee v v v v 

Staphylococcus + + ++ ° ° 

Ps. ceruginusa Oo ++ +t ° ° + 

B. coli ++ 

Pneumococcus ++++ 

N. catarrhalis + +++ 

Yeast +444 

H. influeazoe + 


Figure 1. Summary of the Effect of Aureomycin Therapy on the Course in Case 12. 


Note abatement of respiratory symptoms and marked weight gain. 


in part a reflection of previous exposure to these 
antibiotics. However, it has been observed in a 
large series of strains studied in this laboratory 
that Staph. aureus is frequently penicillin resistant 
and streptomycin sensitive, both before and after 
exposure to the antibiotics.*® 

The flora of the nose and throat was essentially 
unchanged in many patients after they had received 
aureomycin. Clinical improvement bore no relation 
to bacteriologic improvement, the former being 
commonly and the latter only rarely observed. 
When a staphylococcus species was isolated during 
the course of therapy, repeated in vitro sensitivity 
to aureomycin was determined. Such data were 
obtained on 18 patients. In 7 cases an increase in 
resistance ranging from fourfold to thirty-two-fold 
was observed. On the other hand there were only 
2 cases in which repeat titrations failed to check 
within one tube. These observations were based 


and respiratory distress. Fever, if present, was 
likewise favorably affected. Response was rapid, a 
change usually occurring within two or three days. 
Cough, which often kept the child awake through 
the night or occasionally induced vomiting, either 
stopped abruptly or became minimal. In some 
cases the parents stated that for the first time im 
weeks the child slept through the night without 
cough. This excellent response was observed in JI 
of the 35 patients (Table 3). Two patients (Cases 
26 and 32) showed only minimal improvement 
probably because of inadequate dosage. One child 
(Case 35), the oldest in the series, had extensive 
bilateral bronchiectasis of six years’ duration and 
a ten-day course of drug had no noticeable effect 
As would be expected the physical examinatiol 
of the chest showed little or no alteration in the 
fixed hyperexpanded thorax. Auscultatory sig 
varied; in some cases there was complete disap 
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earance of rales and rhonchi, and in others these 
signs persisted. In a few patients with bronchiectasis, 
clinical improvement appeared without any sig- 
nificant change in the physical findings in the chest. 


General Condition 

Improvement in disposition and well-being often 
accompanied the relief of respiratory symptoms. 
Two of the older boys felt so well that for the first 
time they were able to compete in the vigorous 
activities enjoyed by their playmates. In addition, 
2 striking improvement in appetite was noted in 
many patients. This is of interest in view of the 
voracious appetites many of these patients possessed 
before pulmonary infection supervened. Weight 
ain was noted frequently and was striking in some 


patients (Fig. 1). 
Effect on the Stools 


The action of aureomycin on the gastrointestinal 
tract deserves special attention. Nausea and vomit- 
ing are mentioned as frequent side effects in the 
adult. These symptoms were rarely encountered 
in this series of patients. The stools increased in 
number and became loose in the majority and watery 
in a few cases. The offensive odor commonly as- 
sociated with the: stools of these patients became 
less noticeable. The stools took on a yellowish or 
greenish color. There appears to be a rough re- 
lation between dosage and bowel activity. In the 
infant age group 500 mg. or more a day may pro- 
duce a troublesome diarrhea. This is likely to stop 
after twenty-four to forty-eight hours off the drug. 
In 1 patient (Case 9) the drug had to be discontinued 
after three separate trials, because of severe diarrhea 
even on minimal dosage. It should be noted that 
some of the most encouraging gains in weight were 
observed in patients who had diarrhea. In patients 
other than those with pancreatic fibrosis who were 
treated with aureomycin in the same dosage schedule 
diarrhea did not develop. 

The effect of aureomycin on the aerobic bacterial 
flora of the stool has been studied in a small series 
of cases. The results varied from no effect in most 
cases to complete disappearance of the normal flora 
while the patient was receiving therapy. In several 
cases the persistence or appearance of Ps. aeruginosa 
or Pr. vulgaris was observed in the stool after the 
disappearance of the usual aerobic flora. 


Stool Trypsin 

The absence of tryptic activity in the stool is 
unaltered by this drug in patients receiving inade- 
quate or no pancreatin therapy. On adequate pan- 
creatin therapy stool trypsin is regularly demon- 
strated regardless of whether or not the patient 
is receiving aureomycin. 
White-Cell Count 

The white-cell count does not necessarily reflect 


the activity of the pulmonary infection. Except 
during acute episodes this measurement is not very 
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useful. In some cases the elevated count returned 
to normal levels after aureomycin therapy, but 
this was. not a constant observation. 


Roentgenograms 


In most cases roentgenograms were taken previous 
to aureomycin therapy and at frequent intervals 








Ficure 2. Roentgenograms of the Chest in Case 28 Taken 


a. 


before Aureomycin Was Started (Upper Film) and Three Months 
Later (Lower Film), Showing Improvement in the Extent of 
the Pulmonary Involvement. 


thereafter. Some improvement was seen, but this 
was not comparable to the excellent clinical response 
(Fig. 2). 


The Problem of Relapse 


Aureomycin was discontinued in several patients 
after varying periods. Within three to seven days 
a relapse occurred, particularly in those wjth ex- 
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tensive pulmonary involvement. Readministration 
of the drug resulted in improvement. No refrac- 
toriness to the drug developed in this short period 
of observation. 

Data from 2 patients are presented in Figures 
2 and 3 to illustrate the nature of the response to 
aureomycin and to emphasize many of the state- 
ments made above. These figures are self-explana- 
tory. In addition a summary of the treated cases 
arranged according to age of patient is presented 
in Table 3. 

Figure 4 demonstrates the appearance of a patient 
(Case 19) taken before and after four weeks of 
aureomycin therapy with a dose of 125 mg. twice 
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tration of aureomycin to small infants with Pan 
creatic fibrosis to delay or prevent the appearance 
of pulmonary infection appears to be rational lt 
may likewise prove worth while to follow carefully 
the siblings of patients with known Pancreatic 
fibrosis and babies with meconium ileus 0 that 
prophylactic aureomycin therapy can be instituted 
when indicated. That the drug can be given cg, 
tinuously over a long period without untowar 
effect has been demonstrated. 

Although aureomycin is presumably effectiye 
because of its antibacterial properties, the persis. 
ence of the same bacterial flora in the nasopharyny 
despite the marked clinical improvement observed 
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1000 
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750 
AUREOMYCIN- mg. soo 


200 
oof 
° - 


SULFADIAZINE-p.c. | gm 
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CULTURES: NOSE & THROAT v * 
Staphylococcus + + 
8B. coli ++ + 
H. influenzce 





YUALLOLILOLIIYLLSIYD Dn vn = FZza EZ 
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Figure 3. Summary of the Course in Case 22 during the Period of This Study. 


Note that although penicillin aerosol and sulfadiazine did not control the 
respiratory symptoms, aureomycin repeatedly resulted in improvement in 


cough. 


It should also be noted that cessation of the drug or inadequate dosage caused 


a recurrence of symptoms. 


a day. As in the remaining cases no other anti- 
biotic was used concomitantly. 


Discussion 


The introduction of a new, effective antibiotic 
in the management of patients with the pulmonary 
complications of pancreatic fibrosis simplifies the 
present mode of therapy. Inasmuch as the drug 
is effective in small oral doses and possesses few 
undesirable properties, it may become a most useful 
adjunct to the other therapeutic agents used in 
the treatment of this condition. The prompt return 
of symptoms when the drug is discontinued should 
be emphasized. That such an agent will be most 
effective when administered early in the course 
of the pulmonary disease is obvious. It is equally 
clear that the drug will be of little ultimate value 
in advanced bronchiectasis. Prophylactic adminis- 


in the majority of patients suggests the possibility 
of other effects in pancreatic fibrosis. Perhaps the 
effectiveness of aureomycin in pancreatic fibrosis 
is due to bacteriostatic rather than bactericidal 
activity, because of the presumably low in vivo 
concentrations obtained with the dosage schedules 
employed. Prolonged bacteriostasis, even though 
not lethal for the bacterial cell, may induce physic 
logic changes resulting in profound metabolic alter 
ations, mutations or loss of virulence. In any event 
it is apparent that bactericidal activity is not & 
sential to clinical improvement in pancreatic fibrosis. 
This behavior may also explain the rapidity of rf 
lapse with removal of the drug. 

The development of bacterial resistance to aure 
mycin has not yet been definitely established, ak 


though observations on 7 of the patients in this | 
series suggest that resistance can be acquired after 
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‘, vivo exposure. However, these patients con- 
tinued to show clinical improvement on the same 
dosage schedule despite increasing in vitro resistance. 

The appearance of Pr. vulgaris, Ps. aeruginosa 
and fungi in the nasopharynx of patients treated 
with aureomycin, overgrowing or replacing the 
initial bacterial flora, is reminiscent of similar 
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of cough, improved general well-being, increased 
appetite and weight gain. An increase in the number 
and looseness of stools was noted in most patients. 
The drug had to be discontinued in 1 patient be- 
cause of severe diarrhea. No other untoward effects 
were encountered. The discontinuance of the drug 
resulted in the prompt reappearance of symptoms. 





Figure 4. Photographs of Patient in Case 19 Taken at the Start of Aureomycin Therapy (Left), and after Four Weeks of 125 
mg. Twice Daily (Right). 
Note the improvement in nutrition and general appearance. The patient gained 4 pounds in four weeks. 


phenomena that have been observed repeatedly 
during prolonged penicillin or streptomycin therapy. 


SUMMARY 


Aureomycin is effective in the management of 
the pulmonary involvement in pancreatic fibrosis. 
Thirty-five patients treated with different oral 
doses were followed for periods varying up to four 
and a half months. The minimal effective dose 
ranged from 20 to 30 mg. per kilogram of body 
Weight given in one or two divided doses a day. 
The response was good to excellent in 31 of the 
35 cases. This was characterized by disappearance 


Staphylococcus aureus was isolated from the naso- 
pharynx of all patients included in this series. The 
clinical improvement was independent of the bac- 
teriologic findings as determined by study of the 
nasopharyngeal flora. The in vitro sensitivity of 
the Staph. aureus isolated from these patients was 
determined for penicillin, streptomycin and aureo- 
mycin. The majority of strains were relatively ' 
more sensitive to aureomycin than to either of the 
other two antibiotics. The Staph. aureus isolated 
from 7 patients during aureomycin therapy showed 
an apparent increase in resistance ranging from 
fourfold to thirty-two-fold. 
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POSTERIOR TUBERCULOUS SINUSES OF VERTEBRAL ORIGIN* 


Wound Revision and Closure with Streptomycin Permitting Early Spinal Fusion 


Jon J. Cincotti, M.D.,f Arnotp M. Satzperc, M.D.,{ Epwarp W. Boone, M.D.,§ anp 
Joun B. Ketiey, M.D.4 


RUTLAND HEIGIITS, MASSACHUSETTS 


EFORE the advent of streptomycin, half the 

patients having sinuses associated with Pott’s 
disease died. Many procedures were devised and 
advocated for the control of tuberculous abscesses 
and sinuses but were uniformly characterized by 
poor therapeutic response. Aspiration of abscesses 
and excision of sinuses were followed by recurrence 
in about 60 per cent of the cases.'* When such 
foci of soft-tissue infection presented near the site 
of tuberculous spondylitis, it was rarely possible 
to perform spinal fusion without considerable risk 
to the patient. Usually, in the face of this common 
complication, all thought of spinal fusion was aban- 
doned. The only alternative was a prolonged and 
uncertain program of rigid immobilization, the 
patient being subjected to a variety of physical 
and chemical agents in an effort to control the tuber- 
culous sinus. 

Developments of recent years have greatly im- 
proved the outlook of the patient with tuberculous 
spondylitis. Spinal fusion continues to be the most 
effective method for control of the vertebral infec- 
tion, but streptomycin therapy has proved extremely 
important in the control of the frequently associated 
infection of soft tissues.!°'* We are concerned in 
this study with the posterior tuberculous abscess 
or sinus complicating Pott’s disease, which inter- 
feres, by threat of contamination, with the early, 
definitive care of the.underlying vertebral disease. 
Prompt and effective relief of such posterior foci 
permits fusion of the spine and rehabilitation of 
the patient in a period often measured in terms 
of months, rather than years. 

Streptomycin will heal most tuberculous sinuses 
without adjunctive surgical measures, unless drug 
fastness has developed. However, such treatment 
is usually prolonged. Twelve of 15 sinuses in Hin- 
shaw’s'® series closed without recurrence, but the 
duration of treatment recommended was three 
to four months. 

When Brock" used streptomycin and adequate 
drainage, 59 of 60 sinuses closed. Seventy per cent 
of these sinuses required ten to twenty weeks of 
drug administration to heal. In our clinic this regime 


*Presented at the annual meeting of the Massachusetts Medical Society, 
Worcester, May 26, 1949. 
From the Surgical Service, Veterans Administration Hospital. 
tChief, Surgical Service, Veterans Administration Hospital. 
+ * . e . ze ae . 
Surgical resident, Medical College of Virginia Hospital. 
§Assistant chief, Surgical Service, Veterans Administration Hospital. 


€ ; : R bi i , 
Consultant in Orthopedic Surgery, Veterans Administrauon Hospital. 


was followed with similar results, but we have found 
that the period required for healing by second in- 
tention with streptomycin may be reduced by sur- 
gical closure after adequate wound revision. Our 
results on secondary and primary closure of the 
excised tuberculous abscess or sinus with strepto- 
mycin therapy have been reported elsewhere.” 

Since our previous report we have confirmed 
the value of this mode of management, and a much 
larger series of cases is available for clinical 
evaluation. In 2 out of 7 cases in which wound 
revision and primary closure was undertaken, re- 
formation of an abscess under the firmly healed 
wound occurred. When a period of continuous de- 
compression following débridement was allowed 
(from two to six weeks) before wound closure was 
undertaken, only 2 out of 26 cases presented re- 
currence of a sinus in the healed revision wound. 
One of these closed before completion of the first 
course of streptomycin, whereas the other, which 
was more profusely draining, closed during a second 
course of streptomycin given for another indication. 
Both have remained firmly healed. Thus, delayed 
closure is found, in general, to be the more effective 
procedure. The chronic, meagerly draining sinus, 
small in total extent, may be closed by excision 
and primary suture. When rapid reaccumulation 
of pus or excessive drainage presents clinically, 
adequate débridement and a period of continuous 
decompression are necessary before revision and 
secondary closure of the wound. 

The effectiveness of streptomycin in the treatment 
of tuberculous sinuses has been improved by the 
observation of certain surgical principles. . These 
principles are as follows: superficial encapsulated 
tuberculous pus must be adequately drained; the tuber- 
culous sinus must be widely deroofed; tuberculous 
granulation and fibrous tissue must be removed; and 
extravertebral necrotic bone and cartilage must be 
removed. 


GENERAL INDICATIONS FOR STREPTOMYCIN THERAPY 


Management of the posterior tuberculous 
abscess or sinus by surgical measures and adjunc- 
tive streptomycin therapy varies according to the 
nature and location of the process. Several cate- 
gories are met with, two or more of which frequently 
coexist in the same patient. Some of these abscesses 
and sinuses should be disregarded when spinal fusion 
is undertaken. Others require a staged surgical 
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program geared to the effective zone of streptomycin 
therapy. It should be emphasized that the goal 
is the early fusion of a tuberculous spine. 

The paravertebral tuberculous abscess under the 
anterior longitudinal ligament offers no contrain- 
dication to spinal fusion, nor does it of itself con- 
stitute an indication for streptomycin therapy ex- 
cept when spinal-cord compression complicates 
the problem. The tuberculous paravertebral mass 
frequently decreased in size under streptomycin 
therapy (Cases 3 and 4), so that streptomycin is 
indicated when signs of spinal-cord compression 
exist. Conversely, absence of clinical response to 
an initial course of streptomycin in the presence 
of a highly suspicious vertebral lesion and paraver- 
tebral mass, with signs of spinal-cord compression, 
suggests a nontuberculous etiology.* Less serious 
pressure manifestations of the space-occupying 
mass are easily relieved by repeated aspirations, 
without the use of streptomycin, until fusion is 
completed. Because of the prolonged drainage that 
follows costotransversectomy, even under months 
of streptomycin therapy in 2-gm. daily doses,}® 
this- procedure should be delayed, if possible, until 
the spinal fusion is completed (as in Case 5). 

The deep, burrowing extension abscess (psoas and 
so forth) and its more superficial sequelae, which 
do not point or drain posteriorly, offer no contra- 
indication to spinal fusion. This applies only so far 
as these infected zones do not present in the pro- 
jected area of spinal fusion and are, therefore, no 
hazard from the standpoint of wound contamina- 
tion. 

The posterior tuberculous sinus and the subcutaneous 
abscess with marked thinning of the skin, close to the 
proposed operative area, have been established as 
contraindications to spinal fusion. When the tuber- 
culous sinus is the entire and major problem, its 
management by secondary healing or surgical 
closure under streptomycin is elective. However, 
when the sinus is associated with Pott’s disease 
and its proximity contraindicates required spinal 
fusion, indefinite delay of fusion is avoided by sur- 
gical closure of the sinus under streptomycin therapy. 
The major surgical procedure can then be performed 
in the safest zone of streptomycin therapy. 


Case REPORTS 


This study includes 6 cases of tuberculous spondy- 
litis in which spinal fusion was desirable. In each 
of these patients fusion was contraindicated by 
posterior, superficial tuberculous abscesses or sinuses 
immediately adjacent to the operative field. Two 
of the foci treated were situated in the posterior 
midline and the remaining sites ranged from 3 to 


*G. E. W., Jr. (R.H.V.A.H. 20,430), a 25-year-old man with pro- 
gressing paraplegia associated with collapse of the tenth dorsal vertebra 
and a small paravertebral mass, was transferred to this hospital with a 
diagnosis of tuberculous spondylitis after having been in two teaching 
hospitals. Two diagnostic aspirations of the mass yielded only blood. There 
was no clinical response to a 3-gm. course of streptomycin. Laminectomy 
decompression was then performed, and biopsy of the involved vertebra 
revealed a primary, malignant capillary hemangioendothelioma. 
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12 cm. from the midline, with an average distan 
of 4 cm. 


Case 1. J. W. M. (R.H.V.A.H. 19,208), 
man, was admitted to the hospital on June 20, 
diagnosis of bilateral pulmonary tuberculosis, 
advanced. 

A roentgenogram of the chest revealed bilateral ap: 
infiltrations. The sputum was normal. Serial films chal 
progressive clearing and contraction of the apical dises 
during the next 3 months. In September the patient = 
plained of pain in the right hip. Roentgenograms of the rile 
hip were normal but the lumbar spine showed decalcificas, 
and erosion of the anterior surface of the body of the in 
and the upper border of the second lumbar vertebra vith 
irregularity and thinning of the intervertebral disk, A pn 
sumptive diagnosis of tuberculous spondylitis was mal 
and the patient was treated by bed rest and Taylor back 
brace. f 

In January, 1947, roentgenograms of the spine showed jp. 
creased destruction of the first and second lumbar Vertebrag 
and beginning involvement of the twelfth thoracic verteby 
The right psoas shadow was obliterated by a mass, presym. 
ably a psoas abscess. A 4-cm. mass could be palpated in th 
right lumbar region. The mass rapidly increased to aboy 
15 cm. in diameter, undermined across the midline, and 
pointed above the right iliac crest. It was acutely tende, 
Frequent aspirations yielded tuberculous pus, and two draip. 
ing sinuses developed. 

On March 4 intramuscular injection of streptomycin wa 
begun, the dosage being 2.0 gm. a day. On the following 
day the right-psoas-muscle abscess was drained, and 12) 
cc. of green, creamy pus was recovered. The abscess occupied 
a space between the peritoneum and the lumbodorsal fascia, 
extending from the right tenth rib into the true pelvis, It 
had dissected to the left paravertebral region, superficially 
through Petit’s triangle, and had undermined to the right 
anterior superior iliac spine. The right quadratus lumborum 
and psoas muscles were almost totally destroyed. A counter 
incision was used to drain a daughter abscess over the right 
posterior superior iliac spine. 

During the next 2 months the small daughter abscess and 
its sinus tract closed, and the superficial undermining «yea 
across the midline healed solidly. On May 10, a 12-a:y 
course of penicillin was started, consisting of 300,000 units 
a day. Six days later the wound was revised, the sinus 
tract-and abscess being partially excised, and was closed 
without drainage. Five weeks later a Hibbs spinal fusion 
was done from the tenth thoracic to the fourth lumba 
vertebra. The fusion mass was supplemented by bone chips 
taken from the left ilium. Streptomycin was discontinued 
on July 22, after 140 days of administration. The secondamily 
closed sinus and the spinal fusion incision have remained 
solidly healed. The patient was discharged in December 
and has remained well during the 20 months since his last 
operation. 
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Case 2. W. J. M. (R.H.V.A.H. 19,385), a 22-year-old 
man, was admitted to the hospital on September 11, 19%, 
with a diagnosis of Pott’s disease of the fourth and fifth 
lumbar vertebras, and left psoas abscess. 

A roentgenogram of the chest revealed bilateral apical 
infiltration. The sputum was normal. Roentgenograms 
of the spine showed degenerative changes of the fourth 
and fifth lumbar vertebras and a left paravertebral mass. 
A fluctuant, nontender, slightly warm mass, measuring 
15 by 5 cm., was felt in the left lumbar region. This mass 
was centered over the left iliac crest and extended medially 
across the lumbar spine. The skin overlying the paraspinal 
region of the mass was thin. 

On October 9 a diagnostic aspiration of the left psoas 
abscess was performed, after which the abscess ruptured 
spontaneously and began to drain thick, caseous tuber 
culous pus. Iodized oil injected into the sinus revealed 4 
tract directed anteromedially, not quite reaching the fourth 
lumbar interspace. 

On March 4, 1947, intramuscular injection of streptomycit, 
2.0 gm. daily, was begun. On the following day, débride 
ment of the sinus was performed, and considerable diseased 
tissue was removed. The wound was packed loosely with 
iodoform gauze. 
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On June 13 a 10-day course of penicillin was started, 
: f 300,000 units a day. Six days later wound 


jsting © ‘ i 
cons d secondary closure was performed. The sinus 


ision an . 
ie was removed surgically as far as the transverse process 
ig fourth lumbar vertebra. The fascial layers were de- 


di and sutured without drainage. The wound healed 
— On July 12 streptomycin. was discontinued. A 
ae Hibbs spinal fusion was performed on August 
7 and October 8. Convalescence was uneventful. The 
atient Was discharged on March 25, 1948, and has remained 


well during the 17 months since the final operation. 


Case 3. H. W. K. (R.H.V.A.H. 19,758), a 32-year-old 
man, was admitted to the hospital on December 23, 1946, 
with @ tuberculous sinus in the left posterior lumbar region. 
The eleventh and twelfth dorsal vertebras showed de- 
mineralization, but the intervening disk was not thin. In 
addition there was a left tuberculous pleural effusion, and 
parently arrested, minimal lesion in the upper lobe 


a” he right lung. On October 21, 1945, a left lumbar ab- 
scess had been drained. Smear, culture and guinea-pig 


inoculation were all positive for tubercle bacilli. The verte- 
bral lesion had been diagnosed as tuberculous spondylitis, 
and a Bradford frame had been employed since December 
13, 1945. 3 : 

Lipiodol studies demonstrated that the sinus extended 
to the level of the disk between the eleventh and twelfth 
dorsal vertebras, where it angulated forward to end in a 
small pocket. On March 14, 1947, chest x-ray study dis- 
closed a diffuse haze through all lobes of the lungs, highly 
suggestive of miliary tuberculosis. By March 28, these 
granular markings had increased considerably, and strepto- 
mycin, 2.0 gm. a day, was begun. The clinical response 
was excellent, and radiologic clearing was demonstrated 
by serial chest films. Spinal fusion was then considered 
in an effort to utilize the favorable streptomycin response. 

On July 15 the sinus tract was thoroughly debrided, 
revised and closed primarily without drainage. There had 
been no decrease in size of the sinus under streptomycin, 
but the amount of drainage had diminished considerably 
in recent weeks. Firm wound healing occurred by first 
intention. The course of streptomycin ended on July 27. 
The vertebral bodies of the eleventh and twelfth dorsal 
vertebras had become more calcified, with considerable 
restoration of normal trabecular markings. Some anterior 
bone bridging was noted, and the paravertebral mass had 
decreased in size. 

On August 13, the patient complained of malaise, nausea 
and headache. Lumbar puncture revealed an elevated 
spinal-fluid pressure, with 80 cells, predominantly lympho- 
cytes, per cubic millimeter, a protein of 100 mg. per 100 cc. 
and low sugar and chloride values. The fluid was positive 
for tubercle bacilli on smear of the pellicle and by culture 
and guinea-pig inoculation. The patient was transferred 
to the medical service, where a second course of strepto- 
mycin, intramuscularly and intrathecally, was begun. He 
responded well for 3 weeks but then began to fail. Spinal- 
fluid streptomycin levels ranged from 15 to 194 microgm. 
per cubic centimeter. He died on November 23, 1947. The 
spinal-fluid organisms had become resistant to over 1000 
microgm. of streptomycin per cubic centimeter. 

At autopsy, the entire healed tract was carefully excised 
and studied. It included skin and the portion of the anterior 
vertebral ligament at the bone bridge. Many sections were 
studied by our consultant pathologist, Dr. Raymond Goodale, 
and sections were sent to the Army Institute for special 
investigation. Both reports stated that there was no evi- 
dence of tuberculosis. 


Case 4. H. G. S. (R.H.V.A.H. 19,735), a 30-year-old 
man, was admitted to the hospital on April 3, 1947, for 
streptomycin therapy. He had had pulmonary tuberculosis 
since June, 1945, and a left artificial pneumothorax had 
been maintained since October, 1945. Tuberculosis of the 
left ninth rib had been diagnosed in July, 1946. Tuberculosis 
of the tenth and eleventh thoracic vertebras, with a right 
lumbar abscess, was discovered in September, 1946, In 
February, 1947, a spinal fusion was performed, tibial grafts 
with nut-and-bolt fixation being used. Several weeks after 
Operation the wound broke down, and a soft mass appeared 
over the left iliac region. On admission the upper half of 
the dorsal spinal-fusion wound was separated and under- 
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mined, draining a moderate amount of tuberculous pus, 
There were rapidly reaccumulating, bilateral lumbar ab- 
scesses, which undermined the full thickness of the skin 
across the back. 

X-ray study of the chest on admission showed a left 
pneumothorax and a pleural haze over the apex of the upper 
lobe cf the right lung. Spinal films disclosed narrowing 
and irregularity of the disk between the tenth and eleventh 
dorsal vertebras; the body of the former was irregularly 
mottled. There was. a 12.5-cm., dense, intact bone graft 
to the left of the spinous processes of the eighth to twelfth 
dorsal vertebras, and to the right there were two graft frag- 
ments secured by nut-and-bolt fixation. The right psoas 
shadow was not seen. There was an area of cyst-like rare- 
faction lateral to the upper angle of the left sacroiliac joint. 

Drainage of the wound became slight, but smears and 
cultures of the wound and the lumbar abscesses were positive 
for acid-fast bacilli. No connection could be demonstrated 
between the wound and the lower lumbar abscesses. A 
60-day course of streptomycin, 1.0 gm. a day, was begun 
on May 14. Two days later the wound was explored, excised 
and extended. The nut and bolt were easily movable, and 
the right-caudal-graft fragment was loose and roughened. 
These were removed. The wound was closed without drain- 
age and healed by first intention. On May 26 the right 
psoas abscess was widely drained, and the undermining, 
symmetric lumbar collections of pus were counterdrained 
dependently. In all, over 1500 cc. of pus was removed. Re- 
vision and secondary closure was performed on June 18. 
All wounds remained firmly healed. 

On August 12 films of the spine showed less mottling and 
some recalcification of the tenth dorsal vertebra. The para- 
vertebral bulge was considerably less marked. The bone 
cyst in the left ilium was unchanged. The patient became 
ambulatory in a Taylor back brace. 

On October 25, splenectomy was performed for acute, 
severe, idiopathic thrombocytopenic purpura. The patient 
died thirty-six hours postoperatively with a platelet-count 
rise to only 28,000. No accessory spleen was noted at opera- 
tion. Permission for autopsy was not granted. 


Case 5. A. R. (R.H.V.A.H. 20,133), a 30-year-old man 
with tuberculous spondylitis of the seventh, eighth and 
ninth thoracic vertebras had had a spinal fusion of the sixth 
to tenth dorsal vertebras performed in another hospital 
in June, 1944. He was discharged in January, 1945. He 
was next hospitalized in October, 1947, for a large fluc- 
tuant mass in the right costovertebral region. This mass 
was drained, and 800 cc. of tuberculous pus was recovered. 

In November the patient was transferred to this hospital. 
He was seriously ill and had suffered a recent 15-lb. weight 
loss. Spinal roentgenograms showed extension of the disease 
above and below the fusion area and a large paravertebral 
mass in the posterior mediastinal compartment. Explora- 
tion of the fused area and extension of the spinal fusion 
were contraindicated by the presence of the nearby draining 
sinus. 

Streptomycin, 1.0 gm. a day, was started on December 

15, and the sinus was debrided and the abscess deroofed, 
Three weeks later the wound was revised and secondarily 
closed. On February 11, 1948, the fusion wound was ex- 
plored, and a caudal extension of fusion from the eleventh 
dorsal to the twelfth lumbar vertebra was performed. There 
was no pseudarthrosis. Immediately after operation the 
patient became markedly depressed and unco-operative, 
vehemently resisting food and attempts at intravenous 
and gavage therapy. The fusion wound dehisced on the 
14th postoperative day, and the sinus wound opened and 
began to drain 5 days later. Cultures were negative for 
pyogens and tubercle bacilli. With recovery of his mental 
status and under vigorous nutritional replacement therapy, 
the wounds healed rapidly. Pressure symptoms from his 
large paravertebral mediastinal mass became severe, requir- 
ing frequent aspirations. Streptomycin was discontinued. 
on April 3. 

On June 29, both twelfth ribs were removed because of 
tuberculous involvement. On September 15 the fusion 
was extended upward from the sixth to the fourth dorsal 
vertebra and a second course of streptomycin, 1.0 gm. a 
day, for 42 days was initiated. With the fusion completed 
and because of an increase in the width of the paravertebrah 
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mass, a right costotransversectomy through the ninth and 
tenth ribs was done on November 15, draining the medias- 
tinal abscess, with marked symptomatic relief. The patient 
became ambulatory on November 23. Both fusion wounds 
have remained firmly healed, and the mediastinotomy 
drainage has gradually diminished. 


Case 6. J. L. D. (R.H.V.A.H. 18,749), a 23-year-old 
man, was first hospitalized in January, 1945. A right arti- 
ficial pneumothorax was attempted for active pulmonary 
tuberculosis. It was abandoned in May because of adhesions, 
and in July of that year the right phrenic nerve was crushed 
and artificial pneumoperitoneum begun. 

He was transferred to this hospital on November 25. X-ray 
films of the chest revealed fibrosis and mottled infiltrations 
throughout all lobes of both lungs, with honeycombing in 
the upper lobe of the right lung. Examination of the sputum 
was negative on admission but became positive in May, 1946. 
A left pneumothorax was induced on July 1, and was satis- 
factory. 

The first major surgical procedure performed on this patient 
was a right extrapleural pneumothorax on July 29, 1947, 
under streptomycin protection, 1.0 gm. a day for 42 days. 
Three months later a right lumbar abscess developed. Re- 
peated aspirations were negative for pyogens, fungi and acid- 
fast bacilli. The vertebral origin of this abscess could not 
be ascertained. Because of sinus-tract formation, a wide 
operative drainage was done on November 13. The right 
transverse processes of the lower lumbar vertebras were found 
to be bare and spongy. Biopsy of the abscess wall .showed 
tuberculosis. 

By April 8, 1948, serial x-ray films revealed that the disk 
between the sixth lumbar and the first sacral vertebra was 
thin and showed erosion of the anterior inferior border of 
the sixth lumbar vertebra. A left anterior suprainguinal 
abscess formed, draining spontaneously after repeated as- 
pirations but yielding negative cultures. 

On April 15 the second course of streptomycin, 1.0 gm. 
daily for 42 days, was begun. On April 21, secondary closure 
of the right posterior sinus was performed. The wound healed 
firmly. The anterior sinus offered no hazard of wound con- 
tamination to spinal fusion and was therefore disregarded. 
It healed spontaneously 20 days after completion of the second 
course of streptomycin. A Hibbs fusion of the fourth, fifth 
and sixth lumbar to first sacral vertebra was performed on 
May 12. Convalescence was uneventful. The patient became 
ambulatory with a Taylor back brace on August 11. He is 
asymptomatic, with a stable fusion, firmly healed wounds, 
right extrapleural pneumothorax, left intrapleural pneumo- 
thorax and a normal sputum since February 10. 


GENERAL PROCEDURE 


Bacteriologic and anatomic studies must pre- 
cede streptomycin therapy in the surgical treat- 
ment of tuberculous abscesses and sinuses. The 
tuberculous nature of an abscess or sinus is estab- 
lished by diagnostic smear and culture, guinea-pig 
inoculation or biopsy. It should be stressed that 
an adequate specimen must be sent to the bacteri- 
ologist. Streptomycin-sensitivity studies are carried 
out. Radiopaque oil is frequently helpful in out- 
lining the extent of the pathologic process. 

The optimal conditions for wound healing are 
obtained by adequate hydration, high-protein and 
high-caloric diet, supplementary vitamins and the 
correction of anemia. 

Streptomycin, 0.5 gm. twice a day, and penicillin, 
300,000 units daily, are given intramuscularly. 
Within three to seven days, the initial operation 
is conducted under general anesthesia. If the proc- 
ess is an abscess, it is incised and drained depend- 
ently. If the process is a sinus, its ramifications 
are deroofed. In either event, the tuberculous 
granulation and fibrous tissue is removed. Lo- 
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calized pockets of purulent material are counter 
drained if necessary. The open wound js packed 
loosely with iodoform gauze. The pack is removed 
in forty-eight hours and replaced by saline dressings 
These dressings are changed daily, and the wound 
is irrigated. 

. Seven days after the first operation, the wound 
is revised and secondarily closed. The basic gyp. 
gical routine is as follows: under general anesthesia 
the skin margins are cut a few millimeters from the 
edge of the wound. The sinus wall is excised. The 
wound is thoroughly lavaged with saline. Afte 
a change of instruments, drapes, gowns and gloves 
the fascial planes and subcutaneous tissues pe 
developed into layers and closed with interrupted 
sutures of fine chromic catgut. An attempt is made 
to obliterate dead space. The skin is closed with 
fine-silk sutures without drainage. A pressure dregs. 
ing is applied. Streptomycin is given until healing 
of the sinus appears complete. 

Inasmuch as organism resistance is in direct pro. 
portion to the amount of streptomycin used, every 
effort should be made to keep the total dosage at 
a minimum. In the special problem of posterior 
tuberculous sinuses the optimum dosage of 1.0 gm, 
of streptomycin daily may be reserved for the im- 
mediate operative period when closure of the sinus 
is accomplished. To protect the healed, surgically 
closed sinus wound, streptomycin should be con- 
tinued at a reduced dosage schedule, until spinal 
fusion is performed, usually an interval of two or 
three weeks. The minimal safe but effective dose 
of streptomycin in this interval has not been estab- 
lished and probably varies with the activity of the 
underlying osseous lesion. Our present trend is 
toward the use of 1.0 gm. of streptomycin every 
second or third day. 


Discussion 


Posterior tuberculous sinuses associated with 
tuberculosis of the spine may present a specific 
problem. Spinal fusion frequently is not performed 
because of the presence of these superficial abscesses 
and sinuses in the projected operative area. Even 
with streptomycin and adequate drainage, spinal 
fusion is delayed because of the time required for 
healing by secondary intention. In addition, pro 
longed administration of streptomycin may be 
accompanied by drug toxicity and_ bacillary 
resistance. 

Streptomycin is effective in the treatment of the 
early acute exudative lesion of tuberculosis caused 
by a sensitive organism, and hence is of value im 
operative procedures in which tuberculous dissem- 
ination may occur.'* Streptomycin resistance of 
tubercle bacilli occurs initially in a few untreated 
cases, and as early as the fourth week in organisms 
initially sensitive to (inhibited by) 0.5 microgm. 
of streptomycin per cubic centimeter. Resistance 
is proportional to the total accumulated dose. It 
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may occur with nseeniptiinig suddenness and is prob- 
ably irreversible. We do not yet have statistically 
significant figures on resistance studies in patients 
exhibiting active involvement of several bodily 
systems, such as pulmonary, skeletal and genito- 
urinary, Who have received streptomycin therapy. 
Until such data are available, the emergence of 
resistant organisms from any source in a given pa- 
tient must be presumed to mean that similar re- 
sistance does, or will before long, exist in organisms 
in other foci within the same person.'’ ‘Tubercu- 
losis is a notoriously recurring disease involving 
many systems of the body. In the majority of cases, 
a brief course of streptomycin (measured in total 
grams) leaves one with a still potent agent for the 
treatment of unlooked-for complications in the same 
system, or subsequently arising in other systems. 

In an attempt to overcome these problems 
we have added wound revision and primary 
or secondary closure of the sinus to obtain a clean 
operative field through which early spinal fusion 
can be performed. Internal immobilization of the 
tuberculous vertebras is accomplished with min- 
imal delay and early in the course of streptomycin 
therapy. This immobilization will also accelerate 
healing of the secondary soft-tissue tuberculosis 
and probably reduce the incidence of sinus recur- 
rence. Furthermore, preliminary study of non- 
orthopedic tuberculous sinuses suggests that sur- 
gical closure reduces the amount of streptomycin 
required for healing. With primary and secondary 
surgical closure of tuberculous sinuses, as little as 
five weeks of streptomycin therapy has sufficed.™ 

Recurrence of the sinus in some cases is likely 
and is an indication of continued activity of the 
tuberculous infection. In such cases a more in- 
tensive course of streptomycin may _be required, 
but clinical judgment should be exercised if the 
presence of tuberculosis in extraskeletal systems 
presents other potentially major surgical problems. 
Maintaining a  streptomycin-sensitive organism 
would then outweigh in importance the recurrence 
of a tuberculous sinus, particularly if the orthopedic 
operative problem had been solved. A patient now 
under observation illustrates this problem. Spinal 
fusion was performed in 1946 without the use of 
streptomycin therapy. In mid-1948 a tuberculous 
lumbar abscess, which drained spontaneously, de- 
veloped. Roentgenographic examination showed 
the vertebral lesion to be in a healing phase. There 
was no extension of disease, and the fusion appeared 
solid. Observation over a period of months should 
enable us to decide whether or not further fusion 
is indicated. Until such a decision is made strep- 
tomycin will be withheld, and no surgical treat- 
ment of the sinus will be undertaken. If the sinus 
nroves to be the entire problem, it can be readily 
Managed as outlined above. 

The ideal management of the problems presented 
in this study is often not possible. Long courses 
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of streptomycin were given in the earlier cases be- 
cause of inexperience, and in the later cases because 
we had extended our indications for spinal fusion. 
The experience gained has served to focus our at- 
tention more firmly on the conservation of strep- 
tomycin through judicious application of cardinal 
surgical principles initiated at the optimum time, 
In the favorable case, a short course of streptomycin 
may well result in a firmly healed posterior tuber- 
culous sinus and fusion wound. In the unfavorable 
case the indications for spinal fusion may be 
extended. 


SUMMARY 


A plan of management for the posterior tuber- 
culous sinus of vertebral origin is described. Strep- 
tomycin is employed in a minimal total dosage 
through the application of established surgical 
principles, permitting spinal fusion to be performed 
early, in the safest zone of streptomycin treatment. 

In the good-risk patient with a meagerly draining 
posterior sinus, excision and immediate closure 
under streptomycin protection result in a firmly 
healed wound. Spinal fusion may then be carried 
out early without danger of wound contamination. 

In the good-risk patient with a copiously draining 
posterior sinus, adequate debridement and con- 
tinuous decompression over a period of days are 
necessary. Subsequent wound revision and 
secondary closure under streptomycin therapy re- 
sult in a firmly healed wound. Spinal fusion is thus 
but slightly delayed. 

In the poor-risk patient with a posterior tuber- 
culous sinus of vertebral origin, the unrestricted 
use of streptomycin may be necessary, but the plan 
of management permits spinal fusion early in the 
course of streptomycin therapy. 
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PROGRESSIVE PRIMARY TUBERCULOSIS IN THE ADULT AND ITS DIFFERENTIATION 
FROM LYMPHOMAS AND MYCOTIC INFECTIONS* 


Davip T. Smita, M.D.t+ 


DURHAM, NORTH CAROLINA 


HE death rate from tuberculosis in the United 
States has decreased from 200 per 100,000 
in 1900 to approximately 30 in 1948. The present 
population is intermittently rather than constantly 
exposed to tubercle bacilli; consequently, an ever- 
increasing number of adults are found to be tuber- 
culin negative. 
Although conclusive statistical data are lacking, 
apparently the primary infection in the adult is 
predominantly an asymptomatic process. When 





Figure 1. Roentgenogram of the Chest, Showing Widened 
Mediastinum and Enlarged Hilar Lymph Nodes in Case 1. 


lesions do appear in the lungs a few months after 
the conversion of a negative to a positive tuberculin 
test, they usually have the roentgenographic ap- 
pearance of an ordinary, chronic type of adult or 
reinfection tuberculosis and follow a similar clinical 
evolution.!~*f 


*Presented at a meeting of the Suffolk District Medical Society, Boston, 
March 10, 1949. 
From the Departments of Medicine and Bacteriology, Duke University 
School of Medicine. 
TProfessor of bacteriology and associate professor of medicine, Duke 
University School of Medicine. 
The clinical, roentgenographic and pathological aspects of experimental 


primary and reinfection tuberculosis in the rabbit have been studied in 
detail by Burke.*.7 


Occasionally, in the adult there is a steady te 
lentless progression of the disease until all the ip. 
ternal organs are infected and death ensues, 

In 5000 consecutive autopsies at the Duke 
Hospital, Durham, North Carolina the diagnosis 
of disseminated tuberculosis was recorded 40 times 
in adult patients. A review of the protocols shows 
that a number were examples of chronic fibrocaseoys 
tuberculosis with terminal dissemination. In other 
cases the initial infection may have been a primary 
one, but the course of the disease and even 
the autopsy findings were indistinguishable from 
those of the ordinary chronic “reinfection” type 
of tuberculosis. After these questionable cases had 
been discarded a residue of 20 remained in which 
the extent and character of the lymphatic involve. 
ment was characteristic of a primary infection, 
There were 11 males and 9 females in this group, 
varying in age from eighteen to sixty. Five patients 
were white, and 15 were Negroes. 

The relative frequency of this type of tuberculosis 
is emphasized by the observations that in the same 
series of 5000 autopsies, there were only 2 
lymphomas of the Hodgkin type, 4 cases of Addison’s 
disease and 4 of hemachromatosis. 

It must be confessed that the clinical diagnosis 
in these cases of progressive tuberculosis was usually 
incorrect. Except for the 5 that terminated with 
a tuberculous meningitis, only 1 case was correctly 
diagnosed ante mortem. 

Perhaps the most important point to remember 
in making the diagnosis is that primary disseminated 
tuberculosis can occur in the adult as well as in the 
child. With the possibility of tuberculosis in mind, 
one then looks for local and general lymphatic in- 
volvement, including an enlargement of the spleen. 
Whereas the hilar lymph nodes are frequently 
enlarged, the lungs show little if any infection 
until the terminal stage, and the sputum, if present, 
is almost invariably negative for tubercle bacilli. 

The tuberculin test is positive in the early weeks 
and months of the disease but may disappear as 
the patient becomes exhausted. The white-cell 
count may be either elevated or depressed, but there 
is almost always a specific decrease in the small 
lymphocytes. 

Some of the variations in individual cases are 
illustrated in the following case reports. 


Case REporRTS 


In the following case after a high, continuous 
fever with progressive enlargement of lymph nodes 
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nd spleen had developed, the patient died with 
rnisimal and terminal involvement of the lungs. 


Case 1. A 51-year-old man noticed, over a period of 4 
ths, malaise, low-grade fever, anorexia, loss of weight 
004 eriodic chilly sensations without frank chills. 
so ptical examination showed a slight, general enlargement 
fall peripheral lymph nodes, and the ankles were moderately 
0 len and definitely red. No abnormalities were detected 
ae examination of the heart and lungs, but the spleen 
. A roentgenogram of the chest showed the 


|pable. ; 
=<. of the mediastinum and enlargement of the hilar 


iymph nodes, with some diffuse peribronchial thickening 
Fa peratare was 103°F., the pulse 104, and the res- 


‘rations 22; the blood pressure was 126/70. 
P The red-cell count was 3,260,000, with a hemoglobin of 
9 gm. (58 per cent), and the white-cell count 5640, with 60 
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Figure 2. Gross Specimen at Autopsy, Showing Caseous 
Lymph Nodes and Terminal Miliary Lesions in the Lungs 
(Case 1). 


per cent neutrophils, 12 per cent large lymphocytes, 24 per 
cent small lymphocytes and 4 per cent monocytes. Studies 
of the bone marrow showed a depression of all hemopoietic 
elements but no abnormal cells. 

Atentative diagnosis of inoperable bronchiogenic carcinoma 
or lymphoma of the lymphosarcoma type was followed by 
a therapeutic trial of 1500 r. 

The hilar infiltration increased slowly over a 10-week period. 
The temperature remained between 103 and 104°F. for 8 
weeks and then became remittent for the last 2 weeks. A 
noma-like lesion appeared on the right cheek during the Sth 
week of hospitalization. Final examination of the blood on 
the day before death showed a red-cell count of 2,630,000, 
with a hemoglobin of 7 gm. (49 per cent), and a white-cell 
count of 2240, with 21 per cent segmented neutrophils, 33 
per cent stab forms, 27 per cent juvenile forms, 12 per cent 
large lymphocytes and 6 per cent small lymphocytes. 

Autopsy revealed a primary tuberculous pneumonia in 
the lower lobe of the right lung, caseation of the mediastinal 
lymph nodes (Fig. 2), generalized tuberculosis of the lungs, 
liver and spleen (Fig. 3), serofibrinous tuberculous pleurisy 
and secondary fusospirochetal gangrene of the right cheek. 


In the following case the onset of primary 
Progressive tuberculosis was insidious, with gradual 
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involvement of the lymph nodes and spleen, sug- 
gesting the diagnosis of a lymphoma of the Hodgkin 


type. 


Case 2. A 30-year-old man moved from a rural area into 
an industrial center. About 6 months later malaise, a low- 
grade fever and a slight generalized lymph-node enlargement 
developed. A roentgenogram of the chest showed a definite 
widening of the mediastinum, and a diagnosis of lymphoma 
of the Hodgkin type was made. A biopsy of a peripheral 
lymph node showed a granulomatous reaction and definite 
tubercle formation. The clinicians interpreted the finding 
of tubercles in the lymph node as incidental and reaffirmed 
the diagnosis of lymphoma. 

The course of the disease, which was insidious in its be- 
ginning, now became more fulminating. There was marked 
malaise, anorexia, a spiking temperature and loss of weight. 
The patient became comatose and died 1 week later. The 
duration of the acute phase of the disease was a little over 
8 weeks. 

Autopsy showed the presence of large caseous hilar lymph 
nodes (Fig. 4), an enlarged, infected spleen, tuberculous 
meningitis and terminal miliary tuberculosis. 


The following case, an example of a chronic, 
progressive, primary tuberculosis with destructive 
lesions of the vertebras, was incorrectly diagnosed 
as lymphoma, metastatic neoplasms or mycotic 
infection. 


Case 3. A 40-year-old woman suddenly became ill 6 weeks 
before her first admission with chills, malaise and a tempera- 
ture of 103 to 104°F. After penicillin therapy for 2 weeks 
and streptomycin for 1 week, the fever was reduced but not 
eliminated. 

On admission in October, 1946, the patient apparently 
was chronically ill, with slight tenderness in the epigastrium 





Ficure 3. Photograph of the Spleen in Case 1. 
The large white areas are tuberculous abscesses containing 
numerous tubercle bacilli. 


and the right upper quadrant. A roentgenogram of the chest 
showed a mass in the superior portion of the right hilus and 
another, smaller mass in the left hilar region. 

Examination of the blood revealed a_ red-cell count 
of 3,650,000, with a hemoglobin of 10 gm. (69 per cent), and 
a white-cell count of 8500, with 75 per cent segmented neu- 
trophils, 2 per cent eosinophils, 3 per cent monocytes and 
20 per cent small lymphocytes. Studies of the bone marrow 
showed no abnormalities. 
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Small doses of x-ray, followed by large doses, were applied 
over the hilar masses. The masses slowly disappeared, and 
3 months after admission she was discharged afebrile and 
apparently improved. 

During the next 3 months at home some lymph nodes ap- 
peared in the neck but disappeared spontaneously. The 
discomfort in the right upper quadrant continued, and a 





Figure 4. Gross Specimen at Autopsy in Case 2, Showing 
Large Caseous Hilar and Peritracheal Lymph Nodes. 


new area of pain appeared beneath the lower third of the 
sternum. 

Barium studies during the second admission in March, 
1947, showed indentations in the esophagus suggestive of 
pressure by lymph nodes. She received 1250 r over this area 
and was discharged. 

A low-grade fever persisted from March to July, and then 
a slight nonproductive cough, hoarseness and some difficulty 
in swallowing developed. 

During the third admission in July, 1947, an x-ray film 
of the spine showed slight narrowing between the fifth and 
sixth cervical vertebras. An examination of the larynx re- 
vealed a paralysis of the right vocal cord. A tuberculin test 
was performed, for the first time, and found to be positive 
in a 1:1,000,000 dilution of old tuberculin. Desensitization 
to tuberculin beginning with a 1:100,000,000 dilution and 
progressing to 1 cc. of 1:1,000,000 was attempted. 

The patient returned home, where she received 1 gm. of 
streptomycin daily for 6 weeks. Striking improvement oc- 
curred while the streptomycin was being taken and for a 
few weeks after it was discontinued. She became afebrile, 
felt quite cheerful and returned to work on a part-time sched- 
ule. By November, however, severe pains appeared in the 
mediastinal region, which required Demerol as often as three 
times a day. 

During the fourth admission, between January 6 and 12, 
1948, she seemed quite well and was afebrile, but x-ray study 
showed a destructive lesion with partial collapse of the fourth 
thoracic vertebra. 

The fifth admission, between January 28 and February 
7, was characterized by low-grade fever and bilateral pleuritic 
pain. 

The final admission was on July 15. The patient gave a 
history of being almost well in March and April followed 
by fever and vertebral pain in May. Streptomycin treatment 
for 3 weeks produced a remission, but a relapse soon occurred 
and streptomycin now was ineffective although continued 
for an additional 4 weeks. 

Physical examination showed the patient to be quite ill, 
and the abdomen was distended and tympanitic. The di- 
aphragm was definitely elevated on the right, and films of 
the abdomen indicated that both liver and spleen were en- 
larged. She died on July 25, approximately 2 years after 
the beginning of her illness. 
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Autopsy. revealed the residue of a primary tuberey| 
infection in the right upper lobe of the lung veal 
and fibrotic hilar lymph nodes and scarred and partially heale 
lymph nodes along the esophagus, and in the abdomen ; 
the hilus of the liver. One of these lymph nodes was adherem 
to the stomach on one side and to the liver on the other rn 
rupture of this node into the stomach made a pathway { 
pyogenic organisms, which caused a large nontuberciloy 
abscess in the liver. The destructive lesions in the botie 
of the vertebras were tuberculous and not neoplastic. 


In the following case, the primary infection wa 
in the cecufn, and the presenting symptom was ap 
appendiceal abscess followed by evidence of aplastic 
anemia and low-grade intermittent fever. Finally 
the development of round lesions in the lungs sug. 
gested the diagnosis of neoplasia with pulmonary 
metastasis. 


Case 4. A 60-year-old man was admitted to the hospital 
in February, 1940, with a mass in the right lower quadrant 
A diagnosis of appendiceal abscéss was made and confirmed 
by operation 2 months later. The patient recovered from 
the operation but became progressively more anemic and 
did not respond to iron, liver extracts or multiple blood tran. 
fusions. 

A filling defect found in the region of the ileocecal valye 
by barium studies persisted throughout his illness. 

The lungs were normal for the first 2 years, but during 
the last 2 years small, round discrete areas appeared in the 
chest films. Some of these areas decreased in size; other 
seemed to change in shape and outline, and new ones ap 
peared from time to time. 

The patient had fifteen admissions for aplastic anemia over 
a 4-year period and finally died in circulatory collapse. 

At autopsy tuberculous ulcers were found in the colon 
The mesenteric, retroperitoneal and mediastinal lymph nodes 





Figure 5. Gross Specimen at Autopsy in Case 4, Showing 
Round Areas of Tuberculous Infiltration Scattered through the 


Lungs. 


Apparently, the primary infection was present in the cecum, 


and the hilar lymph nodes were not appreciably enlarged. 


were caseous and contained tubercle bacilli. The, spots 
the lungs were tuberculous lesions (Fig. 5). The spleen was 
enlarged and contained miliary tubercles. The bone marrow 


from the humerus was essentially normal. 
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DIFFERENTIAL DIAGNOSIS 


The difficulty in differentiating primary pro- 
gressive tuberculosis and some types of lymphoma 
ig obvious. Moreover, in the past decade, it has 
been found that certain types of mycotic infe ieiias 
duplicate the clinical picture of progressive tuber- 
culosis almost exactly. Histoplasmosis, coccidioido- 
mycosis, sporotrivhosis and South American blas- 
tomycosis all have a progressive ~fatal form 
characterized by enlargement of the lymph nodes 
and spleen. They also frequently show destructive 
lesions of the bones. 


Sxi1n TEsTs 


Twenty-five years ago tuberculin skin tests were 
rarely employed in internal medicine because al- 
most the entire adult population was tuberculinized, 
At the present time, however, there are many areas 
in this country where less than 50 per cent of the 
adults have a positive skin test. Except in obviously 
moribund patients, a negative test to 1 mg. of old 
tuberculin or to the second strength dose of purified 
protein derivative practically eliminates the pos- 
sibility of tuberculosis. One need not fear a false- 
negative test in the early stages of primary 
tuberculosis because the patient with primary 
tuberculosis does not develop symptoms until after 
the skin test becomes positive. 

Skin tests with tuberculin-l:ke antigens prepared 
from fungi are of definite but limited value in diag- 
nosis. Positive skin tests develop quite regularly 
in persons who have had either a clinical or a sub- 
clinical infection with Coccidioides immitis or 
Histoplasma capsulatum; therefore, a negative skin 
test will eliminate the possibility of infection by 
these organisms unless the patient is in the terminal 
anergic phase of the disease. When concentrated 
antigens are injected into highly sensitized guinea 
pigs, cross reactions can be elicited with coccidioidin, 
histoplasmin and blastomycin.* This suggests that 
there is a minimal amount of a common antigen 
in all three fungi. In the doses commonly used for 
skin tests, persons with positive skin tests to coc- 
cidioidin do not give cross reactions with his- 
toplasmin and blastomycin. However, 8/istomyces 
dermatitidis and H. capsulatum share a larger amount 
of a common antigen.’ Subjects who have had a 
subclinical infection with H. capsulatum usually 
react both to histoplasmin and to blastomycin, 
although in my experience the size of the reaction 
to blastomycin is always smaller and disappears 
completely if more dilute antigens are used for the 
test. 


CoMPLEMENT FIXATION 


In contrast to the skin test, complement-fixing 
antibodies either do not appear or disappear shortly 
after a subclinical or mild primary clinical infection 
with C. immitis'!® and H. capsulatum." However, 
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in the progressive form of the disease the comple- 
ment-fixing antibodies are regularly present, and 
the titer persists even when the anergic phase ap- 
pears and the skin test becomes negative. Cross 
complement fixation is not observed between pa- 
tients having coccidioidomycosis and histoplasmosis. 
Most patients, however, who fix complement to 
high titer with histoplasmin antigen also fix com- 
plement with the blastomycin antigen, but always 
at a lower titer." 

The complement-fixation test for tuberculosis 
is not reliable, but the new agglutination test in- 
troduced by’ Middlebrook and Dubos" may prove 
to be extremely useful in early diagnosis. 


BIopsIEs 


If an enlarged lymph node is accessible, a biopsy 
usually makes the differential diagnosis. The biopsy 
is particularly valuable in separating out the cases 
of sarcoidosis (Boeck’s sarcoid) that may have been 
included with the lymphomas because the tuberculin 
test was negative. 

The biopsy specimen should be cultured for 
tubercle bacilli and fungi. A culture is essential 
for the diagnosis of sporotrichosis, since the organ- 
isms are almost never seen in sections of human 
tissues." . 


CULTURES 


All the yeast-like and mold-like fungi will grow 
on both | per cent dextrose agar and on blood agar 
at either room or incubator temperatures. Since 
growth may be very slow, the culture should be 
inspected every few days up to a maximum of thirty 
days. 


SUMMARY 


With the rapidly increasing number of persons 
reaching maturity without becoming infected with 
tubercle bacilli, a Jarger number of adults will be 
found on the general medical wards with progressive 
primary tuberculosis. These cases resemble quite 
closely lymphoma of the Hodgkin type, progressive 
coccidioidomycosis and histoplasmosis, and, to a 
lesser extent, leukemia, aplastic anemia, metastatic 
neoplasm and sarcoidosis. 

Before the discovery of promizole and _ strep- 
tomycin, the diagnosis of progressive primary tuber- 
culosis was of academic interest only, but now, with 
a reasonably early diagnosis, some of these patients 
can be cured. 
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HOSPITAL ADMINISTRATION AS A MEDICAL SPECIALTY* 
T. Stewart Hamitton, M.D.t 


NEWTON LOWER FALLS, MASSACHUSETTS 


OSPITAL administration as a _ medical 
specialty seems to be disappearing. The 
change may be more relative than actual, as able 
lay administrators become increasingly interested 
in an expanding profession, but few physicians, 
it seems, even consider the possibility of hospital 
administration as a career. What does the specialty 
offer? Should it be abandoned to trained laymen? 
In the search for answers to these questions, a brief 
review of the past history and the present status 
of hospitals and hospital administration may be 
of value. 

One of the first hospitals of which there is record 
was founded by Justinian in Rome in 369 A.D. The 
first known hospital on this continent was estab- 
lished in Mexico by Cortez in 1524. A hundred 
and twenty years later the Hotel Dieu was opened 
in Montreal. The first general hospital in the 
colonies was the Pennsylvania General Hospital, 
founded at Philadelphia in 1756. In 1811 the first 
general hospital in Massachusetts and the third 
in the United States was founded; it was opened 
in 1821 and still stands as a tribute to the Reverend 
John Bartlett and the two physicians, Drs. Charles 
Jackson and John C. Warren, who were instrumental 
in its establishment, as well as to the many who 
since then have added to its fame. 

Since its beginnings in this country, the voluntary 
hospital has been rather an anomaly. It is founded 
and operated (at a loss) as a charity; it is supported 
by the time, skill and funds of physicians, indi- 
viduals, businesses and lately by Community Chests; 
it is governed by a board of trustees, usually laymen; 
it often functions not only as a hospital but also 
as a health center for the area it serves. The hospital 
has often been referred to as “the physician’s work- 
shop.”” Could one imagine a manufacturer inviting 
workers into his plant to work for themselves with 
his equipment and his personnel? In a modified 
way this is the relation between the physician and 
at least the smaller hospitals. Although physicians 
care for service and private patients, the trustees 


*Presented at the annua! meeting of the Massachusetts Medical Society, 
Worcester, May 24, 1949. 


tDirector, Newton-Wellesley Hospital. 


have the final responsibility for everyone and every. 
thing in the hospital. They must hand down the 
policies by which the hospital operates and are, 
potentially at least, responsible for the adequate 
care of every patient, service and private. To exe 
cute the details of operation the trustees usually 
engage an administrator, who in turn supervises 
the operations of the hospital. He works with the 
staff to ensure adequate care of patients, to stimu. 
late research and to co-ordinate the multiple as 
pects of the small city under his guidance. In ad 
dition, of course, he is concerned with purchasing 
and personnel, and may well have the added prob- 








lems of an educational institution — at least a school 
of nursing, if not other more advanced medical- 
teaching programs. 

How did this administrator come to be, and what 
is happening to him? In the early days, when hos- 
pitals were operated solely for the poor, a resident 
physician was usually engaged. His duties were 
to care for the patients and to administer the in- 
stitution. It was preferable that he be married 
in order that his wife might serve as matron and 
housekeeper. As hospitals enlarged, both the 
operation of the institution and the care of 
the patient became much more complex. Gradually 
a division took place until the administrator was 
no longer directly responsible for the medical care 
of the patient. It is only in relatively recent times, 
however, that administrators have gathered to 
gether as a specialty group to establish uniform 
practices. The American Hospital Association 
held its fiftieth convention only last year. Thus, 
it is within the memory of many still living that 
hospital administration as a specialty and as a career 
has become known. 

In 1933 a group of men meeting in Chicago formed 
the American College of Hospital Administrators, 
an organization to “establish high professional 
standards and to further the education of those 
in the hospital field.” In the last sixteen years this 
organization has done much to advance the pro- 
fession. 
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Several universities have recently offered courses 
‘n hospital administration. The first successful 
course was estabiished by Dr. A. G. Bachmeyer 
at the University of Chicago. At present courses 
are also offered at Yale, Columbia, Washington, 
Minnesota, Northwestern and other universities, 
They consist of one year of didactic teaching fol- 
lowed by a year of internship in an approved hos- 
pital. Although the instruction is open to physi- 
cians, enrollment consists almost exclusively of 
laymen. Upon successful completion of the course, 
the student receives a master’s degree in hospital 
administration. In contrast to these formal courses 
several hospitals have for many years offered to 
physicians apprenticeships in hospital administra- 
tion; among these are the Peter Bent Brigham 
Hospital and the Massachusetts General Hospital. 

When a man has completed his schooling or his 
apprenticeship, or both, he may be chosen by a 
board of trustees as director of a hospital. He then 
stands, as the American College of Hospital Ad- 
ministrators has put it, at the helm of the hospital; 
as others have put it, he is ground between the 
upper millstone of the trustees and the nether mill- 
stone of the staff. Neither description is completely 
accurate. Given a good board of trustees (and it 
never ceases to be impressive how loyal and under- 
standing such a group of civic-minded citizens can 
be), he may, if he is a physician,“‘sit on the sidelines 
and watch the game,” but he often has a better 
view than the man in the line. What are the dis- 
advantages and the advantages of such a specialty 
fora physician? A few that come to mind are as 


follows: 


Disadvantages: 


He is not in business for himself and is subject 
to dismissal. As in any appointive position, his 
success (or failure) proceeds more by steps than 
by the gradual change usual in active practice. 
Every physician, however, has the same oppor- 
tunities to succeed or to fail. To be sure, the 
administrator is working for a small group who 
have the power to hire and to fire, but his chances 
of proving his worth to a small group may well 
be greater than those of a physician to the general 
population of the city or town where he practices. 
Given a good board, and most hospitals have 
them, the hospital administrator will have every 
chance to show his capabilities and to grow in 
his chosen specialty. Should his situation for 
any reason become intolerable, he can usually 
effect a change without the financial loss entailed 
in relocating a practice. 

His income is limited compared to that of a 
physician in some other specialty. This is very 
true, but although the peak may not be so high, 
he will probably do at least as well in the early 
years. Taxes being what they are today, this 
is perhaps better. His income depends upon the 
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wishes of his trustees as well as his ability; this 
may be a disadvantage. 

He must adjust himself to the personalities of 
trustees, staff, personnel and patients. At times 
these adjustments may be very difficult, but 
do not physicians have all of them to some 
degree, no matter what phase of medicine they 
choose? 

He must operate a business. This is probably 
one of the greatest (if not the greatest) drawbacks 
for a physician. Most doctors go into medicine, in 
part at least, because they are idealists and rather 
shun the business side of life. The administrator 
must operate a big business — one of the largest 
in hiscommunity. He must operate it as econom- 
ically as possible, and yet never with thought 
of profit. If he should operate in the black, he 
must give thought at once to a reduction in rates, 
for profit is not a purpose of a voluntary hospital. 
The multiple, complex problems of staff and 
personnel relations, wage schedules, purchasing, 
maintenance and all the others are with him con- 
stantly. To be happy in hospital administration 
a physician must enjoy business life to a certain 
extent. 

He sits on the sidelines and watches the game 
being played. This, also, is one of the greatest 
disadvantages. The administrator must be willing 
to give up active, personal care of patients. He 
must, although using his knowledge as_back- 
ground, defer to his chiefs of services in matters 
of medical opinion. This disadvantage is bal- 
anced to some considerable extent by the first 
of the advantages noted below. 


Advantages 


He has an instrumental share in an enterprise 
greater than is possible (except for rare instances) 
in practice. Although he sits on the sidelines 
he has, throughout his career, a voice in calling 
the plays, in directing the progress of medicine 
in the hospital with which he is associated. From 
the professional side the course that is taken by 
his hospital during his tenure of office is in 
his hands to a greater degree than it is in the hands 
of any other staff member. What he may lose 
in the individual care of the patient, he gains 
in the setting of broad, over-all policy. 

Community responsibilities. As director of 
a hospital today the physician, perhaps even 
as much as the public-health officer, represents 
to his community the general field of health. He 
serves on committees and organizations; he speaks 
to groups. Since he is not in practice he can take 
a much more active part in this phase of com- 
munity life without fear of being unethical. As 
health has joined food, clothing and shelter to 
become the fourth necessity of life, so-it/is in- 
creasingly important that the story of health 
services be properly presented to an interested 
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public. The hospital director is constantly called 
upon to perform this civic duty. 

His income is steady. Although he will never 
amass a fortune—and few doctors do— he is 
assured of a regular income, regular vacations 
and often the benefits of sick leave and retire- 
ment. His income is in many ways more secure 
than that of his fellow physicians. 

His contacts are pleasant. In this aspect he 
differs little from the practicing physician. 

His hours of work are better than those of most 
physicians. He is better able to schedule his 
time and can usually expect to work a more or 
less regular week. Meetings, often in the eve- 
ning, and on-call coverage may be somewhat 
confining, but these, too, can usually be scheduled. 
By and large the physician administrator sees 
more of his family than the physician in prac- 
tice does. 

He has counsel available should he need it. The 
help that the administrator has available from 
his staff is obvious; in addition, if his board of 
trustees is a broad, representative body, he can, 
if he chooses, call upon any of several mem- 
bers for assistance in problems ranging from 
finance through personnel to workmen’s com- 
pensation insurance. He rarely needs to sail with- 
out guidance on uncharted seas. The degree 
to which he may do so usually depends upon 


the man himself. 
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Are physicians interested in the future of hog 
pitals? They must be, for hospitals are so increas 


ingly intimately connected with the practice of | 


medicine that neither can stand alone. If doctors 
are vitally interested in the future of hospitals, 
must they not be equally interested in their Op. 
eration? The administration of the hospitals jy 
this country is being taken over more and mor 
by able lay administrators. This is not because 
medical administrators are so poor, but because 
they are so few. If those with no prior medical ey. 
perience are recognizing the opportunities of this 
profession, are physicians not derelict in their duty 
if they do not bring its opportunities before medica 
students, interns and residents? 

Given other qualities that are equal, it seems 
logical that since a hospital’s prime reason for exist. 
ence is care of the sick, a man with a medical back 
ground should make a better hospital administrator 
than one without. In the interests of the future 
of hospitals, therefore, and in the interests of medi- 
cine as well, it behooves physicians to keep the 
opportunities of this too often forgotten specialty 
before themselves and before those who follow them, 
While recognizing the importance of having able 
laymen in the field of hospital administration, they 
should reverse the trend of decline of hospital ad- 
ministration as a specialty chosen by physicians. 
The first step in such a program is to present the 
specialty for consideration to medical students, 
interns and residents. 
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MEDICAL PROGRESS 


VIRAL INFECTIONS CONTRACTED IN THE LABORATORY* 


S. Epwarp Sutxin, Pu.D.,t anp Ropert M. Pike, Pu.D.t 


DALLAS, TEXAS 


HE increased interest in viral diseases in re- 

cent years, particularly in the field of labora- 
tory diagnosis, has stimulated more and more lab- 
oratories to undertake work with these agents. 
Diagnostic procedures that formerly were to be 
found only in periodicals have now been collected 
in a single volume by Francis and others,! who 
present them in a manner for ready reference for 
the average worker in the diagnostic laboratory. 
The availability of antigens§ for use in the com- 
plement-fixation test makes it possible for any 
laboratory familiar with this technic to detect an 
increased antibody titer for a number of viral agents. 
Because work on viruses gives promise of con- 
tinuing to expand rapidly, it seemed timely to call 
attention to the possibility of laboratory infection 
by reviewing cases that have occurred in various 
laboratories in the hope that such information would 
indicate where the greatest need for caution exists. 
Furthermore, recognition of the causes of such 
accidents, as far as they are known, may stimulate 
confidence on the part of those who would otherwise 
be discouraged from attempting such work. 

A number of cases of laboratory infection have 
been reported in the literature. Early in our survey, 
however, it became apparent that numerous cases 
have been observed that have not been reported. 
Accordingly, an attempt was made to obtain infor- 
mation regarding such cases. The gratifying 
response to the inquiry on the part of various in- 
vestigators in this field has added considerable 
information.|| 

No exhaustive attempt has been made to survey 
the situation regarding laboratory infection with 
organisms other than viruses, although it is well 
known that many such infections have occurred, 
particularly with the brucella_ group,”:* with 
Pasteurella tularensis and Past. pestis,‘ *® with Bacillus 
anthracis,® with the typhoid bacillus,’ with Mal- 
leomyces mallei,®!° with leptospira,": with the bor- 
relia,'* with Treponema pallidum," with Cocer- 
dioides immitis,®© and doubtless with the tubercle 
bacillus and numerous other micro-organisms.!”: '8 


*From the Department of Bacteriology and Immunology and Virus 
Research Laboratory, Southwestern Medical College. 

TProfessor of bacteriology and chairman, Department of Bacteriology 
and Immunology, and director, Virus Research Laboratory, Southwestern 
Medical College. 

tAssociate professor of bacteriology and immunology, Southwestern 
Medical College. 


§At the present time a number of viral antigens for use in the comple- 
ment-fixation test are available commercially. 
||We are indebted to the many workers in the field who contributed the 


data that made this review possible. 


The hazards involved in work with rickettsias have 
also been recognized. Virtually all laboratories work- 
ing with typhus rickettsias have experienced infec- 
tions among the personnel.'*” Rickettsia prowazek1™ 
and R. mooseri**:*> have been responsible for such 
cases. Vaccination does not, apparently, entirely 
remove the risk of infection,”® *7 but the disease in 
vaccinated persons tends to be milder?**° and the 
incidence of infection is decreased.*! Laboratory 
infections with R. tsutsugamushi (R. nipponica),® 
R. rickettst (Dermacentroxenus rickettst),** R. conori* 
and R. guintana®*® have also been reported. The 
first known human infection with the agent of 
American Q fever occurred as a laboratory infec- 
tion.*® Other laboratory cases of Q fever have 
occurred in Australia,*” in the Mediterranean area*® 
and in this country.***! Even the most recent 
addition to the Rickettsia group, R. akari, has been 
responsible for 2 cases of rickettsialpox in the 
laboratory.” 

Cases of viral infection that are believed to have 
been contracted in the laboratory are summarized 
in the accompanying Table 1 and 2. Those acci- 
dentally acquired outside the laboratory, such as 
the cases of encephalitis among veterinarians re- 
ported by Meyer'®> and Sulkin'®® and the case of 
equine infectious anemia in a person who had had 
contact with infected horses,!®’ together with the 
numerous cases of psittacosis'*® 15% among bird 
handlers, have not been included. In a few cases 
as indicated in the tables, there is some doubt that 
the infection was acquired in the laboratory, but 
the possibility seemed strong enough to warrant 
its inclusion. The etiology was proved in most of 
the cases by one or a combination of the following 
technics: isolation of the virus; demonstration 
of a significant rise in neutralizing or complement- 
fixing antibodies in blood samples obtained during 
convalescence as compared with those drawn during 
the early phase of the illness; or demonstration 
of a significant antibody titer in a single sample 
of serum in a person who presented a typical clinical 
course of the illness in question together with evi- 
dence of exposure to the viral agent. In cases in 
which this evidence was lacking, there was little 
doubt regarding the nature of the infection. 

In all, 222 cases with 21 deaths have come to 
our attention. Of the numerous viral agents in- 
volved, 5 have accounted for over two thirds of 
the infections — namely, yellow fever, Rift Valley 
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TaBLe 1. Viral Infections Contracted in the Laboratory. 
= : =— 
No.’or No. or PROBABLE SOURCE INCUBATION Virus ANTIBODIES 
Virus Cases DeEatus or INFECTION PERIopD RECOVERED DEMONSTRATED AUTHORS 
days 
Western equine enceph- 2* 1 Laboratory accidents; pa- 14 (1case) No (2 cases) Yes (2 cases) Helwig,4® Gold and H 
alomyelitis (cases tients worked with virus 4 (2 cases) Not tested Not tested pil#6 and Wright? at 
have occurred during of chick-embryo origin. (1 case) (1 case) 
animal experiments in 
Sweden“; data con- 
cerning these 2xperi- 
ments not yet avail- 
able). 
1* 1 Unknown; patient worked <10 Yes Not tested Fothergill et al.48 
with virus. 
Eastern equine enceph- 1 0 Unknown; patient worked Unknown Not tested Yes Olitsky and Morganss 
alomyelitis with virus of chick- 
embryo origin. 
Venezuelan equine en- 4 0 Unknown; patients worked Unknown Yes (l1case) Yes Casals et al.5® and Len- 
cephalomyelitis with virus. Not tested nette!9 
(2 cases) 
8 0 Dust from contaminated 3-11 Yes (6 cases) Yes Lennette and Koprow- 
mouse cages ski5! 
2 0 Unknown; patients worked 3-4 Yes (l1case) Yes Koprowski and Cox? 
with virus of chick- 
embryo origin. 
2 0 Indirect contact, inhalation 3-4 Yes Yes Koprowski and Cox’ 
of infectious material 
probable route of infec- 
tion 
Russian spring-summer 1 0 Unknown; patient worked Unknown No Yes Olitsky® 
encephalitist with virus. 
Louping-ill 6t-§ 0 Unknown; patients worked Unknown Yes (1case) Yes Rivers and Schwentker,5 
with virus. Wiebel58 and Wesem- 
eier5? 
B virus||; ascending 1 1 Bite of apparently normal 6 Yes Not tested Sabin and Wright® 
myelitis. monkey 
Lymphocytic choriomen- 7 0 Unknown; patients worked Unknown Yes (icase) Yes (5 cases) Armstrong and Horni- 
ingitis (cases have oc- with virus. No (2 cases) No (1 case) brook,®? Armstrong,® 
curred during aniinal Not tested Not tested Dalldorf,64 Hammon 
experiments in Swe- (4 cases) (1 case) and Sulkin® 
den*4; data concern- Laboratory accidents dur- 9 (1case) Yes (2 cases) Yes (3 cases) Lepine and Sautter,S 
ing these experiments 3 0 ing work with infected 17 (icase) Not tested Rive and Hartman® 
not yet available). animal tissues 10 (1 case) (1 case) and Milzer69.7@ 
2 0 One case not definitely es- Unknown Yes Yes Rivers and Scott,™.75 and 
tablished as laboratory *Shope?7é 
infection; contact with 
mouse colony contam- 
inated by virus pre- 
viously described by 
Traub”.72 and closely re- 
lated or immunologically 
identical with virus of 
acute lymphocytic 
choriomeningitis of Arm- 
strong and Lillie.” 
1 0 Infected monkey lice 6 Yes Yes** Milzer and Levinson”? 
1 0 Patient handled infected Unknown Not tested Yes Yamarat’8 
mice 
1 1 No known contact with Unknown Yes Not tested Smadel et al.79 and 
virus Schroeder®® 
1 1 Patient assisted at autopsy 8 Yestt Not tested Smadel et al.79 and 
of fatal case reported by Schroeder? 
Smadel et al.79 
Durand’s disease 1 0 Unknown; not definitely Unknown Yes Not tested Durand® 
(virus D) established as laboratory 
infection. 
1 0 Unknown; patient worked 4 (?) Yes Yes Findlay® 
with virus. 
Poliomyelitis 3 2 Contact with infected hu- >9 (icase) Yes (2cases) No (1case) Sabin and Ward,® 
man or animal tissues 21 (1case) No (l1case) Not tested Wenner and Paul® and 
nknown (2 cases) Gear*® 
(1 case) 
Mengo encephalo- 1 0 Unknown; patient worked 5-8 (?) Yes Yes Dick. et al.86 
myelitis with virus. 
Newcastle disease 2 0 Laboratory accidents dur- 1 Yes Yes (1case) Burnet’? and Anderson® 
ing handling of infected o (1 case) 
allantoic fluid _ 
3 0 Patients worked with 1 (1 case) Not tested Yes (1 case) Beard,8* Shimkin®® and 
virus of chick-embryo Unknown Not tested Howitt et al. 
origin (2 cases) (2 cases) 
1 0 Unknown es No Anderson®8 
5 0 Unknown; patients did not Unknown Not tested Yes Howitt et al. 
work with virus; possible 
aerogenic transmission. 
Yellow fever 21 2 Contact with infectious Unknown Yes (16 cases) Yes (7 cases) Berry and Kitchen,” Low 
monkey blood or tissue (18 cases) No (4 cases) No (13 cases) and Fairly,® Jung- 
10(?)(2 cases) No data No data mann,™ Hindle,%.9 
3 (1 case) (1 case) (1 case) Snijders, 97 Kuczynski,® 
Kuczynski and Hohen- 
adel, Burke and 
Davis, 100 and Rocke- 
feller Foundation®!" 
3 2 Bite of experimentally in- Unknown Yes (icase) Yes (1case) None,!® Burke and 
fected mosquitoes No (2 cases) No (2 cases) Davis, Rockefeller 
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Virus 


Yellow fever 


Dengue fever 


Rift Valley fever 


Colorado tick fever 


Mumps 


Influenza 


Vaccine virus 


Hepatitis (of viral 
origin?) 


German measles 


Viral diarrhea 
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TABLE 1 (Continued). 
No. or No. or PROBABLE SOURCE INCUBATION Virus ANTIBODIES 
Cases DeEatus or INFECTION PeEriop REcOVERED DEMONSTRATED AuTHors 
days 
7 0 Handling of infected lab- Unknown Yes (4cases) Yes (6 cases) Theiler, Berry and Kit- 
oratory animals (6 cases) No (3 cases) No (1 case) chen,* Lowand Fairly,® 
2 (1 case) Dinger,1™ and Dinger 
et al,105 
2 1 Handling of infectious 10 Yes (1case) Yes (icase) Low and Fairly® 
human blood No (1case) Not tested 
(1 case) 
1 1 Autopsy on yellow-fever No data Not tested Not tested None! 
patient 
1 0 Unknown, Unknown No No Rockefeller Foundation™ 
1 0 Contamination of conjunc- 10 No Yes Melnick et al.107 and 
tival sac with human Sabin!o8 
virus 
3tt 0 Patients performed au- 5-6 Yes (2 cases) Yes Findlay™ 
topsies on infected lambs No (1 case) 
15§§ 1|| || Unknown; patients worked Unknown Yes (14 cases) Yes (12 cases) Schwentker and 
with virus (12 cases) No (1case) Not tested Rivers, Kitchen," 
6 (1 case) (3 cases) Francis and Magill,113 
4 (1 case) Mazgill,"4 Sabin and 
7 (1 case) Blumberg"™5 and Smith- 
. burnt6 
5 0 Unknown; | case not Unknown Yes (1case) Not tested Daubney et al.,7 Francis 
definitely established Not tested and Magill!!® and 
as laboratory infection. (4 cases) Magill! 
1 0 Contact with infected Unknown Yes Yes Smithburnt!6é 
animals’ 
197 0 Laboratory accident; pa- 7 Not tested Yes Koprowski!!8.119 
tient handled infected 
mouse brain. 
1 0 Laboratory accident — 12 Not tested Yes*** Enders et al.!#! 
contamination of mouth 
with infected monkey 
parotid gland 
1 0 Patient handled infectious Unknown Yes No Levaditi et al.!22 
saliva? 
1 0 Sneezing of chimpanzee 10-15 Yes Not tested Lepine* 
during attempt to inoc- 
ulate intranasally with 
oral washings from 
patients 
1 0 Laboratory accident — 1% Yes Yes Dinger!™ 
contamination of mouth 
by suction 
4 0 Animals experimentally Unknown Yes (3 cases) Yes (2 cases) Smith and Stuart- 
infected with virus (2 cases) Not tested Not tested Harris,1% Laidlaw,!* 
€2 (2 cases) (1 case) (2 cases) Sulkin®6 and Francis!25 
1 0 Patient worked with virus 3 Not tested Not tested Lacorte!26 
of chick-embryo origin, 
1 0 Patient worked with throat <5 (?) Not tested Not tested Krueger!27 
washings from infected 
patients; not definitely 
established as laboratory 
infection. 
3 0 Patients handled large Unknown Not tested Not tested Beard®® 
amounts of rabbit- 
adapted virus 
3 0 Unknown — probably ex- Unknown Not tested Not tested Shaughnessy,!28 Hampil!*9 
posure to contaminated and Stokes!#@ 
serum; not definitely 
established as laboratory 
infection. 
1 0 Not definitely estab- Unknown Not tested Not tested Lepine* 
lished as laboratory 
infection; patient 
handled infected 
stools from infected 
patients. 
1 0 Unknown — handling of <14 Not tested Not tested Sigel! 
throat washings and 
sputum from patient 
with German measles 
1 0 Laboratory accident — 3 Yes Yes Dodd! 


contamination of mouth 
with corneal suspension 





stitute of Health. 





*Employed in the production of vaccine. 
{Data not available regarding laboratory infections, includingeatal cases, that occurred in Russia.** 
tOne of these cases was reported by Critchley to Rivers and Schwentker® in a personal communication. 
§Serum from one of these patients subsequently gave positive complement-fixation and neutralization tests with the Russian spring-summer 
encephalitis virus.56.57 

||Only 2 other human cases (both of which were fatal) have been recorded (Olitsky and Casals‘). 
{One of these cases was reported by Plotz to Armstrong® in a personal communication. 

** Antibodies still present nine years after infection (Milzer”®). 
ttThe virus was also isolated by Dr. Muckenfuss, of the New York City Department of Health, and by Dr. Armstrong, of the National In- 


ttNeutralizing antibodies could be demonstrated in the serum of these patients four or five years after infection (Findlay). 
$§One of these cases was reported by Findlay to Kitchen.” 
|| ||Patient died from pulmonary embolism following thrombophlebitis after convalescence seemed assured. 
{This patient also had laboratory infections with the viruses of yellow fever® and Rift Valley fever.1!2 

***Skin test was positive two months after onset of illness (Enders et al.'9). 
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fever, psittacosis, Venezuelan equine encephalo- 
myelitis and lymphocytic choriomeningitis. The 
laboratory infections with yellow-fever virus have 
previously been reviewed by Berry and Kitchen.” 
It is of interest to note that, to our knowledge, no 
cases of laboratory-acquired yellow fever have oc- 
curred since introduction of vaccination. Also, 
it has been suggested that the use of the lyophile 
process for drying of infectious material may have 
contributed to the eradication of this danger.!*? 
This provides an excellent illustration of the pos- 
sible elimination of a hazard by improved technic. 
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experimental use of the virus.'® The 3 cases of 
vaccinia observed by Beard*® occurred in Persons 
handling large amounts of highly concentrated 
rabbit-adapted virus. 

In several cases a virus disease was first recognized 
among laboratory personnel.* The 6 cases of jp. 
fection with louping-ill virus were the only knowp 
human cases until 2 naturally acquired cases wer. 
reported in 1948.1 The first infections with the 
Newcastle disease virus among human beings ob. 
served were laboratory infections involving the 
eyes. Until the recent report by Howitt and he 








TaBLe 2. Laboratory Infections due to Agents of the Psittacosis-Lymphogranuloma-Venereum (Chlamydozoaceae*) Group. 
No. or No. or PROBABLE SOURCE INCUBATION Virus ANTIBODIES 
Virus Cases Deatus or INFECTION PERIOD ReEcoveRED DEMONSTRATED AUTHOR 
days 
Psittacosist 9 0 Laboratory accidents dur- Unknown Yes (7 cases) Yes (7 cases) Rosebury et al.!4 and 
ing work with virus (3 cases) No data No data Meyer!35 
7-14(6 cases) (2 cases) (2 cases) 
16t 2 Patients handled or au- Unknown No data Yes (4 cases) Meyer,'%5 Lepine,¥ 
topsied infected or pos- (3 cases) (11 cases) No data McCoy}, 186 and 
sibly infected birds 14(?)(1 case) Yes (2 cases) (9 cases) Moltkel37 
10-14(1 case) Not tested Not tested 
7—10(2 cases) (3 cases) (3 cases) 
No data 
(9 cases) 
14t 0 Exposure to aerogenic Unknown Yes (2 cases) Yes (6 cases) Meyer,!85 Meyer and 
transmission (14 cases) No data Not tested Eddie!88 and McCoy. 188 
(4 cases) (8 cases) 
Not tested 
(8 cases) : 
16§ 5 Unknown; patients worked 6 (1 case) Yes (4 cases) Yes (1 case) None, Rivers et al.M 
with virus. 8 (1case) No data No data Meyer,5 Canti,@ 
No data (11 cases) (12 cases) Pfaffenberg,’8 Bu- 
(3 cases) Not tested Not tested chanan™ and Gilbert 
Unknown (1 case) (3 cases) 
(10 cases) 
<15(1 case) 
11 0 Unknown No data Yes (1 case) No data Roubakine,4® Haagen and 
(11 cases) No data (11 cases) Kriickeberg'47 and 
(10 cases) Sturdee and Scott's 
Lymphogranuloma 3 0 Unknown; patients worked Unknown Not tested Yes Harrop et al.!49 and Shaffer 
venereum with infected mice or and Raketso 
chick-embryo and 
handled contaminated 
glassware. 
2 0 Unknown; patients worked Unknown Yes (icase) Yes Oliphant et al.t% and 
in laboratory where virus No data Shaffer and Rake!® 
was studied. (1 case) 
Atypical pneumonia 5 0 Unknown; patients worked 4-8 (1 case) Yes (4 cases) Yes (3 cases) Beck and Eaton,! Meik- 
with virus Unknown Not tested Not tested lejohn et al.,!5 Sven 
(4 cases) (1 case) (2 cases) Gard‘ and Bodily! 








*Family name recommended by Breed et al.'33 
tNumerous infections have occurred among dealers in birds. 


The disease developed in 44 per cent of the personnel of a research laboratory in one building at the National Institute of Health. 


§ Rivers et al.139 refer to infections that occurred in the laboratory 
were given. 


Recently, other workers!®’: !® suggested improved 
procedures designed to remove the risk involved 
in the preparation of complement-fixing antigens. 

The 24 cases of infection with Rift Valley fever 
virus point to the high infectivity of this virus, but 
none of the cases observed by Smithburn"!® were 
severe. Death in the case reported by Schwentker 
and Rivers™ occurred after recovery from the initial 
illness and was due to pulmonary embolism. AlI- 
though many cases of ocular infection with vaccinia 
virus, usually associated with vaccination, have 
been reported, this infection rarely occurs as a lab- 
oratory accident in the course of preparation or 





of Dr. Krumwiede (New York City Department of Health); no details 


associates,*' the only naturally occurring human 
infections with this virus were also eye infections. 
The laboratory infections reported by these in- 
vestigators were influenzal in nature, whereas the 
cases acquired outside the laboratory involved the 
central nervous system. 

The original source of the “D” virus isolated 


by Durand* in 1939 from his own blood during 


*The first definite human infections with the virus of Aujeszky’s disease 
(pseudorabies) were 2 cases of laboratory infection.!63 The virus was fe 
covered from the blood in 1 case. 

{Freymann and Bang! have reported 3 additional cases of conjunc- 
tivitis due to the virus of Newcastle disease in laboratory workers. The 
virus was isolated from 2 of these patients, and antibodies were demon- 
strated in all 3. 
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a febrile illness is unknown. This agent, which was 
responsible for a single proved laboratory infec- 
tion, has not been encountered in recent years. 
The summary presented in the tables shows that 
the exact mode of infection in many Cases is un- 
known, recognized accidents accounting for only 
27 of the cases. The fatal case of encephalomyelitis 
reported by Helwig* resulted when chick-embryo 
virus was thrown out of a centrifuge. The accidental 
splashing on the face of material from infected eggs 
was responsible for another case of encephalomye- 
litis® and for 2 cases of infection with the virus 
of Newcastle disease.*” ** Three of the cases of 
lymphocytic choriomeningitis were associated with 
known, accidents. In one,*’ a piece of glass flew 
‘nto a worker’s eye while infected guinea-pig organs 
were being ground in a mortar; in another® a cel- 
luloid tube containing the virus was flamed; and 
in the third®® the skin of the leg was accidentally 





punctured with a needle containing infectious ma- 
terial. The circumstances leading to a case of in- 
fection with psittacosis virus were carefully, re- 
constructed by Rosebury and his associates! to 
show how a leaking ampoule containing a suspension 
of yolk-sac virus had contaminated the worker’s 
hand and surrounding atmosphere. In the single 
case of B virus infection® the worker was bitten 
on the finger by an apparently normal monkey. 
The bites of experimentally infected mosquitoes 
were thought to be responsible for 3 of the laboratory 

















infections with yellow-fever virus.) 19°: 1° Contami- 
nation of the mouth by suction, a common laboratory 
accident, accounted for 1 case of influenza,!™ 1 case 
of mumps,!*! and 1 case of viral diarrhea.’” These 
instances illustrate the manner in which such ac- 
cidents can occur, and suggest the nature of the 
precautions that should be taken by the laboratory 
worker handling infectious material. 

The cases of infection among laboratory personnel 
apparently contracted during the handling of in- 
fected chick embryos attest to the potential infec- 
tiousness of such material. Chick-embryo virus 
was thought to be the source of infection in 2 cases 
of Western equine encephalomyelitis,*®: ** in 4 cases 
of infection with Venezuelan equine encephalo- 
myelitis virus® and in the 1 case of Eastern equine 
encephalomyelitis.‘*® Among the cases of psittacosis, 
of particular interest is a patient who had handled 
infected birds and mice for four years without in- 
fection but who became ill with proved psittacosis 
eight days after working with a suspension of virus 
from chick membranes.*° The single case of men- 
ingopneumonitis-virus infection occurred in a person 
who had been using chick embryos for complement- 
fixation tests.' Seven cases of conjunctivitis due 
to Newcastle virus resulted from handling of in- 
fected chick-embryo fluids although Shimkin®° 
referred to similar cases among kitchen workers 
handling food. Three cases of laboratory infection 
with the agent of lymphogranuloma venereum oc- 
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curred among persons working with infected chick 
embryos.® One factor that contributes to the 
danger in handling infected embryonated egg tissues 
may be the high concentration of virus in such ma- 
teria] .166 

Several incidents show that a virus may retain 
its infectiousness for man even after many passages 
through animals. The strain of virus of Venezuelan 
equine encephalomyelitis responsible for the 8 in- 
fections reported by Lennette and Koprowski*® had 
been . passed through mice about fifty times. 
The virus responsible for a case of Rift Valley fever 
had been through four hundred mouse passages," 
and another case at least three hundred mouse pas- 
sages."§ The laboratory case of yellow fever re- 
ported by Theiler’ was probably caused by mouse- 
adapted virus in the thirty-second passage. In- 
fluenza virus recovered from the person who 
contracted the disease from infected: ferrets was 
pneumotropic when transferred back tc the ferret.’ 
The alteration of the virus during animal passage, 
in this case, had not destroyed its infectiousness 
for man. Burnet and Bull!®? on the other hand, 
found that passage of influenza virus through chick 
embryos rendered it noninfectious on intranasal 
instillation in man. Repeated passage of many 
viral agents in chick-embryo tissues may result 
in decreased virulence for the natural host.1® 169 
In each of the 3 cases of poliomyelitis acquired in 
the laboratory the patient had been exposed to 
recently isolated strains.**-*> During the two decades 
following the isolation of this virus the majority 
of work on experimental poliomyelitis was carried 
out with strains that were well established in the 
monkey; in recent years, however, many investi- 
gators have attempted isolation of the virus from 
the patient. Coincidentally, the laboratory in- 
fection reported by Sabin and Ward*® in 1941 is 
the first recorded case of infection as a result of 
exposure to the virus in the laboratory. A second 
case of accidental infection with the virus was re- 
ported by Wenner and Paul* in 1947, and more 
recently, we were advised of a third case by Gear.*® 
In each case the patient had been exposed to strains 
of poliomyelitis virus recently isolated from human 
cases. For this reason workers in the field are 
cautioned to observe the greatest care in handling 
tissue or excreta of human subjects and in working 
with monkeys infected with this agent. 

An analysis of the circumstances leading to 
certain of the laboratory infections has provided 
important information regarding the transmission 
of these diseases. Since contaminated dust from 
mouse cages was apparently responsible for the 
8 infections with the virus of Venezuelan equine 
encephalomyelitis reported by Lennette and 
Koprowski, it seems likely that infection was by 
the respiratory route. Additional! evidence for this 
possible route of infection is the fact that the virus 
was recovered from the nasopharyngeal washings 
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of 1 of the patients studied by Casals and his asso- 
ciates®® and from 1 of the patients of Koprowski 
and Cox.” The possibility of direct transmission 
of the equine-encephalomyelitis viruses suggested 
by these observations is of interest in connection 
with the evidence for insect and other ectoparasite 
vectors in these diseases.!7°-!78 

In addition to these cases of recognized illness, 
there have been an unknown number of inapparent 
infections as shown by the acquisition of antibodies 
by numerous laboratory workers. For example, 
Olitsky and Morgan** found protective antibodies 
for Eastern equine encephalomyelitis virus in the 
blood of 1 out of 6 laboratory workers who had 
handled the virus for several years. To account 
for this finding, they suggest the possibility of vi- 
remia without invasion of the central nervous 
system. Another case of antibodies for the same 
virus in a laboratory worker without recognized 
illness was recorded by Wright.‘? Beard®® observed 
2 inapparent infections with the virus of Eastern 
equine encephalomyelitis and 1 with the Western 
equine virus. Seven persons who had worked with 
the virus of Venezuelan equine encephalomyelitis, 
1 who had bottled formalin-treated vaccine and 
1 who had performed postmortem examinations 
on horses dying of encephalitis showed neutralizing 
antibodies for this virus. Only the last had an ill- 
ness that was recognized as probable encephalitis. 
The serum from 6 persons residing in the same lo- 
cality but who had no laboratory contact with the 
virus showed no mouse protection.’ A number 
of subclinical infections with the Western equine 
encephalomyelitis virus evidenced by positive neu- 
tralization tests occurred among workers producing 
large amounts of vaccine of chick-embryo origin.!7° 
Neutralizing antibodies for the virus of St. Louis 
encephalitis have appeared in the blood of a person 
who worked with this virus intermittently for seven 
years.’° In this laboratory the development of 
neutralizing antibodies for equine encephalomye- 
litis virus has been observed in a person who worked 
with the virus without clinical ‘signs of infection.* 
A number of inapparent infections with the 
lymphocytic-choriomeningitis virus have been re- 
ported in animal caretakers.7* 176177 At a time 
when 2 fatal laboratory infections with the virus 
of lymphocytic choriomeningitis occurred, a number 
of inapparent infections were detected by serologic 
study among other members of the laboratory per- 
sonnel.7*: ®° An inapparent infection with the virus 
of louping ill occurred at the same time as 3 ap- 
parent laboratory infections. 55 One person working 
with the virus of Ilhéus encephalitis developed a 
significantly high titer of neutralizing antibodies 
for this virus."8- 178 An inapparent infection with 
mumps virus in a technician engaged in performing 
complement-fixation tests for mumps was reported 
by Enders and his associates,!! and another case 
was observed at the Pasteur Institute at the same 
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time that an overt infection occurred. Two Person, 
working with West Nile virus developed neutral. 
izing antibodies without clinical symptoms,179 A 
positive Frei test was recorded in a person a few 
months after he began working with the agent of 
lymphogranuloma venereum.'*® Four inapparent 
infections with the virus of Newcastle disease og, 
curred at the time when 6 possible laboratory jp. 
fections were observed. One investigator cop. 
tracted an inapparent infection with the virus of 
Russian spring-summer encephalitis while working 
with the agent.'*' In contrast to the above exper. 
ences, in some laboratories in which extensive virys 
work has been done no accidental viral infections 
have occurred, nor has there been evidence of jp. 
apparent infection.** 127. 18-18 Although work with 
the rabies virus is done in many laboratories, to 
our knowledge there are no recorded cases of 
laboratory infections other than those acquired 
by persons carrying out post-mortem examinations 
on naturally infected animals. 


SUMMARY 


From published reports and from personal com- 
munications, 222 laboratory infections due to 
viruses are summarized. There were 21 deaths. 
The numerous viral agents involved include many 
that have been extensively studied, with the notable 
exception of rabies. Five viruses — namely those 
of psittacosis, yellow fever, Rift Valley fever, 





lymphocytic choriomeningitis and Venezuelan 
equine encephalomyelitis — accounted for over two 
thirds of the cases. An analysis of the probable 
source of these infections revealed that at least 
a third of the patients had become infected while 
handling infectious animals or tissues, 30 were pre- 
sumed to have been exposed to a contaminated 
atmosphere, 13 had handled infectious material 
from patients, and 19 had worked with material 
from infected chick embryos. Known accidents 
were responsible for only 27 of the cases; these in- 
clude a variety of situations, the most common 
involving the splashing of infectious material in 
the face or eyes. The first recognized cases of human 
infection with the viruses of louping ill and New- 
castle disease were contracted in the laboratory. 
The data also reveal information regarding incu- 
bation periods and the route of infection in certain 
viral diseases. 


REFERENCES 


1. Francis, T., Jr., et al. Diagnostic Procedures for Virus and Rickettsia 
Diseases. 347 pp. New York: American Public Health Associa- 
tion, 1948 
. Meyer, K. F., and Eddie, B. Laboratory infections due to Brucella. 
J. Infect. Dis. 63:24-32, 1941. : 
3. Howe, C., Miller, E. S., Kelly, E. H., Bookwalter, H. L., and Elling- 
son, H. Acute brucellosis among laboratory workers. New Eng. 
J. Med. 236:741-747, 1947. : 

4. Chu, L. W. Cited by Reimann, H. A. Infectious diseases: thirteent 
<a review of caliceat diseases. Arch. Int. Med. 80:514-559, 
1947. 


ty 


Simpson, W. M. Tularemia: History, pathology, diagnosis and treat- 
ment. 162 pp. New York: Paul B. Hoeber, Inc., 1929. 

6. Soltys, M. A! Anthrax in laboratory worker, with observations on 

possible source of infection. J. Path. &% Bact. 60:253-257, 1948. 


“ 








PETSOns 
_ 
9 
a 
a few 
ent of 
Parent 
ise 0c. 
TY in. 
 COn. 
rus of 
king 
Xperj. 
Virus 
‘tions 
f in. 
with 
S, to 
S of 
lired 


‘ions 


Vol. 141 No. 5 


icke, T. A. Typhoid fever in vaccinated laboratory workers. 
1 Hee ject Dis. 80:113-116, 1947 

Hull, T. G. Diseases einidiaed Meus Animals to Man, Third edition. 
8 $71 pp. Springfield, Ill.: Charles C Thomas, 1947, 
9, Gai eh 5. S Glanders in man. J. Comp. Path. & Therap. 26: 223- 


., and Miller, W. R. Human glanders: report of 6 cases. 

0 — G. and 26:93-115, 1947. 

W. W., and Sawyer, W. A. a a infection (Weil’s dis- 
. M. A. 118:34-38, 1942. 


Spirochetal jaundice: report of 


iL. — as occupational hazard. J. 4 


H. H., and Walker, J. E. 

ee oo I A.M. A. 89:86-89, 1927. 
oy. .W. Psittacosis among personnel of Hygienic Laboratory. 

13. Me Oy eck, Dis. $8:156-167, 1934, 

14, Irons, J. V. Personal communication. 

15, Rosebury, T. Lecture on spirochetes. J. Lab. &¥ Clin. Med. 27:1470- 

1486, 1942. 

16 hy N. F., Martin, D. S., Smith, D. T., Baker, R. D., and Calla- 

" “way; J. L. Manual of, Clinical Mycology. 348 pp. Philadelphia: 
W. B. Saunders Co., 1944. 

17, Stein, L. Personal communication, 

18, Stein, L., Anderson, R. E., and Gross, H. E. 

19. iserte, E. H. Personal communication. 

20, Ciuca, M., et al. Contributions to study of virulence of Rickettsia 
prowazeki. Bul. sect. scient. d. l’ Acad. roumaine 24: No. 3, 1941. 

21. Laffer, W., and Mooser, H. Zum Ubertragungsmodus des Fleck- 
fiebers: Beobachtungen anlasslich einer Laboratoriums-Grup- 
peninfektion. Schweiz. med. Wehnschr. 72:755-761, 1942. 

22, Sadusk, j..F., Jr. Typhus fever in United States Army following 
jmmunization: incidence, severity of disease, modification of clinical 
course and serologic diagnosis. J. 4. M. A. 133:1192- 1199, 1947. 

23, Larsen, K., and Lebel, H. Small laboratory epidemic of typhus fever 
in Copenhagen. Acta med. Scandinav. 115:524-536, 1943. 

24, van den Ende, M., Stuart-Harris, C. H., Harries, E. H. R., and Steig- 
man, A. J. Laboratory infection with murine typhus. Lancet 1 
328-332, 1943. 

25, Magalhaes, O. Personal communication. 

26. Gold, H., and nt rane: F. Typhus fever in previously vaccinated 
laboratory worker. A. M. A. 119:1415, 1942, 

27, Tokarevich, K. N. Ar ALES infections with typhus fever as ma- 
terial for discussion of problem of mechanism of infection. Zhr. 
mikrobiol., epidemiol. i immunobiol, 1-2:26-29, 1944. 

28. Silva, R., and Kopciowska, L. Contaminations de la laboratoire 
chez les individus vaccinés dans le typhus exanthématique. Bull. 
Soc. path. exot. 38:320-323, 1945. 

29. Topping, N. H. Typhus fever: note on severity of disease among 
unvaccinated and vaccinated laboratory personnel at National 


Unpublished data. 














Institute of Health. Am. J. Trop. Med. 24:57-62, 1944. 
30. Taylor, R. M., and Fox, J. P. Personal communication. 


31. Sergent, E., and Horrenberger, R. Utilisation de la chévre pour 
la préparation du vaccin non vivant contre le typhus exanthé- 
matique avec du virus provenant de pneumonie rickettsienne 
provoquée. Arch. Inst. Pasteur d’ Algerie 22:8-10, 1944. 


32. van den Ende, M., Locket, S., Hargreaves; W. H., Niven, J., and 
Lennhoff, L. Accidental laboratory infection with tsutsugamushi 
rickettsia. Lancet 2:4-7, 1946. 


33, Campbell, E. P., and Ketchum, W. H. Rocky Mountain spotted 
fever: analysis of seven cases, including one laboratory infection. 


New Eng. J. Med. 223:540-543, 1940. 
34, Lepine, P. Personal communication. 


35. Codeleoncini, E, Sulla presenza in Etiopia della ‘‘Rickettsia Weigli”; 
considerazioni sul rapporto fra la Rickettsia Weigli, l’agente ezio- 
logico della ‘‘febbre delle trincee’ e la Rickettsia pediculi. Bol. 


Soc. ital. di med. e ig. trop. 6:129-151, 1946, 
36. Dyer, R. E. Filter-passing infectious agent isolated from ticks: 
human infection. Pub. Health Rep. 53:2277-2282, 1938. 


37. Burnet, F. M., and Freeman, M. Note on series of laboratory in- 
fections with rickettsia of “Qr fever. M. J. Australia 1:11, 1939. 


38. Robbins, F. C., and Rustigian, R. Q fever in Mediterranean area: 
report of its occurrence in Allied troops; laboratory outbreak. 
Am. J. Hyg. 44:64-71, 1946. 

39. Commission on Acute Respiratory Diseases. Laboratory outbreak 
of Q fever caused by Balkan grippe strain of Rickettsia burneti. 
yy J. Hyg. 44:123-157, 1946. 

40. Huebner, R. J. Report of outbreak of Q fever at National Institute 
of Health: epidemiological features. Am. J. Pub. Health 37:431- 
440, 1947. 

41. Oliphant, J. W. 


tory infection. 


and Parker, R. R. Q fever: three cases of labora- 
Pub. Health Rep. 63:1364-1370, 1948. 

42. Rose, H. Personal communication. 

43. Sven Gard. Personal communication. 

44. Afzelius-Alm, L. Unpublished data. 

45. Helwig, F. C. Western equine ence phalomyelitis following accidental 
inoculation with chick embryo virus: report of fatal human case 
with necropsy. J. 4. M. A. 115:291, 1940. 

46. Gold, H., and Hampil, B. Equine encephalomyelitis in ts Nai 
technician with recovery. Ann. Int. Med. 16;556-569, 1942. 

47, Wright, F. H. Antibodies in human serum which neutralize viruses 
of equine ence phalomyelitis: experience with intraperitoneal mouse 
protection test. Am. J. Hyg. 36:57-67, 1942. 

48. Fothergill, L. D., Holden, M., and Wyckoff, R. W. G. Western equine 
encephalomyelitis in laboratory worker. J. A. M. A. 113:206, 


1939. 


49, 


50. 


51. 





VIRAL INFECTIONS — SULKIN AND PIKE 211 


Olitsky, P. K., and Morgan, I. M. Protective antibodies against 
equine encephalomyelitis virus in serum of laboratory workers. 
Proc. Soc. Exper. Biol. §& Med. 41:212-215, 1939, 

Casals, J., Curnen, E. C., and Thomas, L. Venezuelan equine en- 
cephalomyelitis in man. J. Exper. Med. 77:521- 530, 1943. 

Lennette, E. H., and Koprowski, H. Human infection with Vene- 


zuelan equine encephalomyelitis We ee report on 8 cases of in- 
fection acquired in laboratory. J. 4. M. A. 123:1088-1095, 1943. 


52. Koprowski, H., and Cox, H. Human laboratory infection with Vene- 
zuelan equine encephalomyelitis virus: report of 4 cases. New 
Eng. J. Med. 236:647-654, 1947. 

53. Silber, L. A., and Soloviev, V. D. Far Eastern tick- igs spring- 
summer (spring) encephalitis, Am. Rev. Soviet Med. 3 (special 
supplement): 1-80, 1946, 

54. Olitsky, P. K. Personal communication, 

55. Rivers, T. M., and Schwentker, F. F. Louping ill in man. J. Exper. 
Med. 59:669-685, 1934. 

56. Casals, J., and Webster, L. Relationship of virus of louping ill 
in sheep and virus of ade spring-summer encephalitis in man. 
J. Exper. Med. 79:45-63, 1944. 

57. Casals, J., and Palacios, R. Complement fixation test in diagnosis 
of virus infections of central nervous system. J. Exper. Med. 74: 
409-426, 1941. 

58. Wiebel, H. Uber Louping ill beim Menschen. Klin. Wehnschr. 16: 
632-634, 1937. 

59. Wesemeier, K. Beobachtungen iiber Louping-ili beim Menschen. 
Deutsches Arch. f. klin. Med. 182:451-454, 1938. 

60. Olitsky and Casals. Cited by Rivers, T. Viral and Rickettsial In- 
fections of Man. Philadelphia: J. B. Lippincott Co., 1948. P. 163. 

61. Sabin, A. B., and Wright, A. M. Acute ascending myelitis following 
monkey bite, with isolation of virus capable of reproducing disease. 
J. Exper. Med. 59:115-136, 1934. 

62. Armstrong, C., and Hornibrook, J. W. Choriomeningitis virus in- 
fection without central nervous system manifestations: report 
of case. Pub. Health Rep. 56:907-909, 1941. 

63. Armstrong, C. Some recent research in field of neurotropic viruses 
with especial reference to lymphocytic choriomeningitis and herpes 
simplex. Mil. Surgeon 91:129-146, 1942. 

64. Dalldorf, G. Personal communication. 

65. Hammon, W. M. Personal communication. 

66. Sulkin, S. E. Unpublished data. 

67. Lepine, P., and Sautter, V. Contamination de laboratoire avec le 
virus de la chorioméningite lymphocytaire. Ann. Inst. Pasteur 
61:519-526, 1938. 

68. Hayes, G. S., and Hartman, T. L. Lymphocytic choriomeningitis: 
report of laboratory infection. Bull. Johns Hopkins Hosp. 73 
275-286, 1943. 

69. Milzer, A. cata virus infections in Chicago, 1939-1941. Nine 
cases of lymphocytic choriomeningitis. Proc. Soc. Exper. Biol. & 
Med. 54:279-282, 1943. 

70. Idem. Personal communication, 

71. Traub, E. Filterable virus recovered from white mice. Science 81: 
298, 1935. 

72. Idem. Epidemic in mouse colony due to virus:of acute lymphocytic 
choriomeningitis. J. Exper. Med. 63:533-546, 1936. 

73. Armstrong, C., and Lillie, R. D. Experimental lymphocytic chorio- 
meningitis of monkeys and mice produced by virus encountered 
in studies of 1933 St. Louis encephalitis epidemic. Pub. Health 
Rep. 49:1019-1027, 1934. 

74. Rivers, T. M., and Scott, T. M. Meningitis in man caused by 
filterable virus. II. sldecsien of etiological agent. J. Exper. 
Med. 63:415-432, 1936. 

75. Scott, T. F. M., and Rivers, T. M. Meningitis in man caused by 
filterable virus. I. Two cases and method of obtaining virus from 
their spinal fluids. J. Exper. Med. 63:397-414, 1936. 

76. Shope, R. E. Personal communication. 


77. Milzer, A., and Levinson, S. O. Laboratory infection with virus of 


78. 


85. 
86. 


87. 


88. 


lymphocytic eer two year study of antibody re- 
sponse. J. A. . 120:27-30, 1942. 

Yamarat, C. cue - Pitt: T. W., and Janeway, C. A. Infections 
with virus of lymphocytic choriomeningitis. Medicine 21:1-63, 
1942. 

Smadel, J. E., Green, R. H., Paltauf, R. M., and Gonzales, T. A. 
Ly mphocytic choriomeningitis: two human fatalities following 
unusual febrile illness. Proc. Soc. Exper. Biol. & Med. 49:683- 
686, 1942, 

Schroeder, C. R. Personal communication. 

Durand, P. Virus filtrant pathogéne pour l’homme et les animaux 
de laboratoire, et a affinités meningée et pulmonaire. Arch. Inst. 
Pasteur de Tunis 29:179- 227, 1940. 

Findlay, G. M. Durand’s disease: virus infection transmissible to 
animals and man. Tr. Roy. Soc. Trop. Med. & Hyg. 35:303-318, 
1942, 

Sabin, A. B., and Ward, R. Poliomyelitis in laboratory worker ex- 
posed to virus. Science 94: 113, 1941. 

Wenner, H. A., and Paul, J. R. Fatal infection with poliomyelitis 
virus in laboratory technician: isolation of virus from lymph nodes. 
Am. J. M. Sc. 213:9-18, 1947. 

Gear, J. H. S. Personal communication. 

Dick, G. W. A., Best, A. M., Haddow, A. J., and Smithburn, K. C. 
Mengo encephalomyelitis: hitherto unknown virus affecting man. 
Lancet 2:286-289, 1948. 


Burnet, F. M. Human infection with virus of Newcastle disease of 
fowls. M. J. Australia 2:313, 1943. 


Anderson, S. G. Note on two laboratory infections with virus of 
Newcastle disease of fowls. M. J. Austraiia 1:371, 1946. 















































































sabithimigizcs. cekinee te 


Ae a ine disaster 


— 


oR RTE eens 











Aah ae AR RSE . 


a a ea aes rer To 


- Smith, W., 


. Shaughnessy, H. J. 


THE NEW ENGLAND JOURNAL OF MEDICINE 


. Beard, J. W. Personal communication. 

. Shimkin, N. I. Conjunctival haemorrhage due to infection of New- 
castle virus of fowls in man (laboratory and contact infection). 
Brit. J. Ophth. 30:260-264, 1946. 

Howitt, B. F., Bishop, L. K., and Kissling, R. E. Presence of neu- 
age antibodies of Newcastle disease virus in human sera. 

Am. J. Pub. Health 38:1263-1272, 1948. 
Raney, ©. P., and Kitchen, S. F. Yellow fever accidentally contracted 
in laboratory: study of 7 cases. Am. J. Trop. Med, 11:365-434, 
a 


93. Low, G. C., and Fairly, N. H. Observations on laboratory and hos- 


pital infections with yellow fever in England. Brit. M. J. 1:125- 
128, 1931. 
. Jungmann, P. Zur Klinik des Gelbfiebers. Ein Beitrag zur Pathologie 
der Leber. Klin. Wehnschr. 8:14-17, 1929. 
Hindle, E. Experimental study of yellow fever. Tr. Roy. Soc.Trop. 
Med. &F Hyg. 22:405-434, 1929, 

. Idem. Transmission of yellow fever. Lancet 2:835-842, 1930. 

. Snijders, E. P. Beitrag zur Klinik und pathologischen Anatomie 
des Gelbfiebers. Arch. f. Schiffs-u. Tropen-Hyg. 33:87-93, 1929. 

Kuczynski, M. H. Der Erreger des Gelbfiebers, Wesen und Wirkung. 
191 pp. Berlin: Julius Springer, 1929. 

Kuczynski, M. H., and Hohenadel, B. Aetiology of yellow fever, 
with special refe brence to problem of insect-borne disease. 7’. 
Roy. Soc. Trop. Med. &% Hyg. 23:439-496, 1930. 

Burke, A. W., and Davis, N. C. Notes on laboratory infections with 
yellow fever. Am. J. Trop. Med. 10:419-426, 1930. 

Annual Report, Rockefeller Foundation, 1928. 


2. Obituary. Brit. M. J. 2:615-618, 1927. 


. Theiler, M. Studies on action of yellow fever virus in mice. Ann. 
Trop. Med. 24:249-272, 1930. 

Dinger, J. E. Personal communication. 

Dinger, J. E., et al. Onderzoek over gele Koorts in Nederland. 
Nederl. tijdschr. 0. geneesk. 73:4378-4383, 1929. 

. Obituary. Brit. M. J. 1:1005, 1928. 

Melnick, J. L., Curnen, E. C., and Sabin, A. B. Accidental laboratory 
infection with human dengue virus. Proc. Soc. Exper. Biol. 
Med. 68:198-200, 1948. 

. Sabin, A. B. Personal communication. 

Findlay, G. M. Mechanism of Epeweies in Rift Valley fever. Brit. 
J. Exper. Path. 17:89-104, 1936 

. Idem. Rift Valley fever or enzootic hepatitis. Tr. Roy. Soc. Trop. 

Med. €§ Hyg. 25:229-265, 1932. 

. Schwentker, F. F., and Rivers, T. M. Rift Valley fever in man: re- 
port of fatal laboratory infection complicated by thrombophlebitis. 
J. Exper. Med. 59:305-313, 1934. 

Kitchen, S. F. Laboratory infections with virus of Rift Valley fever. 

m. J. Trop. Med. 14:547-564, 1934. 

Francis, T., Jr., and Magill, T. P. Rift Valley fever: report of three 
cases of laboratory infection and experimental transmission of 
disease to ferrets. J. Exper. Med. 62:433-448, 1935. 

. Magill, T. P. Personal communication. 

Sabin, A. B., and Blumberg, R. W. Human infection with Rift Valley 
fever virus and immunity twelve years after single attack. Proc. 
Soc. Exper. Biol. &§ Med. 64:385-389, 1947. 

. Smithburn, K. Personal communication. 

Daubney, R., and Hudson, J. R. Enzootic hepatitis or Rift Valley 
fever: undescribed virus | +, disease of sheep, cattle and man from 
East Africa. J. Path. & Bact. 34:545-579, 1931. 

Koprowski, H. Personal coviieiiaialan. 

Idem. Unpublished data. 

| Enders, J. F., Kane, L. W., Maris, E. P., and Stokes, J., Jr. Im- 
munity in mumps: correlation of presence of dermal hyperse n- 
sitivity and resistance to mumps. J. Exper. Med. 84:341-364, 1946. 

Enders, J. F., Cohen, S., and Kane, L. W: Immunity in mumps: 
development of complement- fixing antibodies and dermal hyper- 
sensitivity in human beings following mumps. /J. Exper. Med. 
81:119-135, 1945. 

Levaditi, C., Martin, R., Bonnefoi, A., and Schoen, R. Contribution 
a l'étude étiologiq e des oreillons. Bull. Acad. de méd., Paris 114: 
251-278, 1935. 

and Stuart-Harris, C. H. Influenza infection of man 
from ferret. Lancet 2:121-123, 1936. 

were P. P. Epidemic influenza: virus disease. 
1124, 1935. 

Francis, T., Jr. Transmission ofinfluenza by filterable virus. Science 
80:457-459, 1934. 

Lacorte, G. M. Cited by Magalhaes.25 

Krueger, A. P. Personal communication. 


Lancet 1:1118- 


Personal communication. 
Hampil, B. Personal communication. 
. Stokes, J., Jr. Personal communication. 


. Sigel, M. M. Personal communication. 


Dodd, K. In Advances in Pediatrics. Edited by S. Z. Levine, A. M. 
Butler, L. E. Holt, Jr., and A. Weech. Vol. 2. 409 pp. New York: 
Interscience Publishers, Inc., 1947. 

- Breed, R. S., Murray, E. G. O., and Hitchens, A. P. Bergey’s Manual 

of Determinative Bacteriology. Sixth edition. 1529 pp. Baltimore: 

Williams & Wilkins Co., 1948. 


. Rosebury, T., Ellings on, H. V., and Meiklejohn, G. Laboratory 


infection with psittacos is virus treated with penicillin and sulfa- 
diazine, and experimental data bearing on mode of infection. /. 


Infect. Dis. 80-64-77, 1947. 


136. McCoy, G. W. 


50. Shaffer, M. F., and Rake, G. Studies on lymphogranuloma venereum: 


51. Oliphant, J. W., Powell, W. F., and Perrin, T. L. 





Aug. 4, 194 


Meyer, K. F. Personal communication. 


Accidental psittacosis infection am 
of Hygienic Laboratory. Pub. Health Rep. 45: 843-845 Tyga 


Moltke, O. Psittacosis: four cases. Ugesk. f. laeger 94: :78-82 193) 


Meyer, K. F., and Eddie, B. Knowledge of human y i . 
of animal origin. J. A. M. A. 133:822-828, 1947, ae infection 


Rivers, T. M., Berry, G. P., and Sprunt, D. H. Psittacosis: eXperi 
mentally induced infection in parrots. J. Exper. Med. 54:91 Ie 
1931. , 

Psittacosis and tularemia: report of cases — infection of two labor 
tory workers in California: recovery. California & Wess, Med 
44:79, 1936. Me 

Rivers, T. M., Benjamin, B., and Berry, G. P. Psittacosis: repor 
of case. J. 4. M. A. 95:577-579, 1930. ' 

Canti, R. Cited by Pfaffenberg.™ 

Pfaffenberg, R. Die Psittacosis (Papageienkrankheit) in den Jahres 
1931-1935. Epidemiologie, Forschungsergebnisse, Beka mpfung, 
Ergebn. d. Hyg., Bakt., Immunitats sforsch. u. exper. Therap, I. 
251-331, ape 

Buchanan, G.S. Cited by Hamel. Etat actuel dela question de la psit. 


tacose et - la lutte contre cette maladie. Bull. Office internat, 
adhyg. pub. 23:1047-1058, 1931. 

Gilbert. Cited by Meyer.155 

Roubakine, A. Psittacosis. Epidgmiol. Rep., League of Nation; % 
141-175, 1930. 

Haagen, E., and Kruckeberg, B. Zum Psittakoseproblem. Betracht. 
ungen auf Grund von Beobachtungen und _ Untersuchungep 
im Jahre 1935/1936. Verdfentl. a. d. Geb. d. Volksgesundhdiensy; 
48:381-474, 1937. 

Sturdee, E. L., and Scott, W. M. A Disease of Parrots Communicabl, 
to Man. 132 pp. London: His Majesty’s Stationery Office, 1930, 


Harrop, G. A., Rake, G., and Shaffer, M. F. Group of laboratory 
infections ascribed to lymphogranuloma venereum. Tr, Am. Clin, 


&f Climatol. A. 56:154-159, 1941. 


evaluation of complement fixation test with lygranum. J. Lab, 

Clin. Med. 32:1060-1086, 1947. 

Sulfadiazine in 

lymphogranuloma venereum ‘ophthalmitis. J. 4. M. A. Mit: 

973, 194 

Beck, M. D., and Eaton, M. D. Identification of two strains of virus 
isolated from cases of atypical pneumonia. J. Jufect. Dis. 71:97. 
101, 1942. 

Meiklejohn, G., Beck, M. D., and Eaton, M. D. Atypical pneumonia 
caused Bg psittacosis- -like’ viruses. J. Clin. Investigation 23:167- 
175, 194 





Bodily, H. “et Personal communication. 

Meyer, K. F. Summary of recent studies on equine encephalomye- 
litis. Ann. Int. Med. 6:645-654, 1932. 

Sulkin, S. E. Human encephalitis due to western equine encephalo 
myelitis virus. Texas State J. Med. 41:455-458, 1946. 

Peters, J. T. Equine infectious anemia transmitted to man. Ans, 
nt. Med, 23:271-274, 1945. 

Meyer, K. F.  Psittacosis-ly mphogranuloma group. In Viral and 
Rickettsial Infections of Man. Edited by T. M. Rivers. 587 pp. 
Philadelphia: J. B. Lippincott Co., 1948. Pp. 337-357. 

Berry, G. P Personal communication, 

Espana, C.,and Hammon, W. M. Improved benzene extracted com 
plement fixing antigen for certain neurotropic viruses. Proc. Soe, 
Exper. Biol. & Med. 66:101, 1947. 

Idem. Improved benzene extracted complement fixing antigen ap 
plied to diagnosis of arthropod-borne virus encephalitides. J. 
Immunol. 59:31-44, 1948. 

Pittman, H. W., Holt, L. B., and Harrell, G. T. Effect of irradiation, 
immunity and other factors on vaccinal infection: review illustrated 
by report of secondary ocular infection treated with roentgen rays. 
Arch. Int. Med. 80:61-67, 1947. 

Tuncman, Z. M. La maladie d’Aujeszky observée chez|’homme. Ana, 
Inst. Pasteur 60:95-98, 1938. 

Davison, G., Neubauer, C., and Hurst, E. W. Meningo-encephalitis 
in man due to louping-ill virus. Lancet 2:453-457, 1948. 

Freymann, M. W., and Bang, F. B. Human conjunctivitis due to 
Newcastle disease virus in U. S$. A. Bull. Johns Hopkins Hosp. 
84:409-413, 1949. 

McKee, C. M., Rake, G., and Shaffer, M. F. Complement fixation 
test in lymphogranuloma venereum. Proc. Soc. Exper. Biol. @ 
Med. 44:410-413, 1940. 


. Burnet, F. M., and Bull, D. R. Ct hanges in influenza virus ass0- 


ciated with adaptation ,tO passage in chick embryos. Aus 
tralian J. Exper. Biol. &9 M. rr 21:55-69, 1943. 

Beveridge, W. I. B., and Burnet, F. M. The Cultivation of Viruses 
and Rclemtianielhe Cikek Rekies 92 pp. London: His Majesty’s 
Stationery Office, 1946. Medical Research Council Special Report 
Series No. 256. 

Koprowski, H., and Cox, H. R. Colorado tick fever: studies on mouse 
brain adapted virus. J. Immunol. 57:255-262, 1947. 

Hammon, W. M. Arthropod-borne virus dieshuimiihal Am. J. 
Trop. Med. 28:515-525, 1948. 

Sulkin, S. E. 


type) from chicken mites. 


Recovery of equine encephalomyelitis virus (western 
Science 101:381-383, 1945. 


Sulkin, S. E., and Izumi, E. M. Isolation of western equine enceph- 


alomyelitis virus from tropical fowl] mites, L. ponyssus bursa (Ber- 
lese). Proc. Soc. Exper. Biol. & Med. 66. 249, 1947. 





Vol. 2 
173. # 


174. € 


175. F 
176. ! 


to 


wil 
no 











4, 1949 


erson 
1930. 


32, 1937 
1 fections 


 ©Xper; 
103 


la bora. 
t. Med, 


 Teport 


Jahren 
1 Pfung, 
ap. Wg, 


a sit. 
ernat, 


oms 9 


racht. 
Ungen 
enStes 


icable 
1930, 
itory 
Clin, 


Um: 


b, 9 
e in 
118; 


irus 


nia 
67. 


Vol. 241 No. 5 


tt, B. F., Dodge, H. R., Bishop, L. K., and Gorrie, R. H. Virus 
ire ag astern equine encephalomyelitis isolated from chicken mites 
"Dermanyssus gallinae) and chicken lice (Eomenacanthus steam 
a) Proc. Soc. Exper. Biol. &§ Med. 68:622-625, 1948. 
7 ia, F., and Kubes, V. Neutralization of Venezuelan encephalo- 
174. Pelvis virus by human serums. J. A. M. A, 125:894-897, 1944. 
175 Pilcher, K. §. Personal communication, 
ide 
176, Arm 
covere 
perimental animals. 


strong, C., and Wooley, J. G. Studies on origin of newly dis- 
d virus which causes lymphocytic choriomeningitis in ex- 


Pub. Health Rep. 50:537-541, 1935. 


a 


» E. Epidemiology of lymphocytic choriomeningitis in white 
= J. Exper. Med. 64:183-200, 1936. 


CASE RECORDS OF THE MASSACHUSETTS GENERAL HOSPITAL 213 


178. Laemmert, H. R., Jr., and Hughes, T. P. Virus of Ilhéus encephalitis: 
isolation, serological specificity and transmission. J. Immunol. 
55:61-67, 1947. 

179. Smithburn, K. C., Hughes, T. P., Burke, A. W., and Paul, J. H. Neu- 
rotropic virus isolated from blood of native of Uganda. Am. J. 
Trop. Med. 20:471-492, 1940. : 

180. Findlay, G. M. Climatic bubo or lymphogranuloma inguinale — 
experimental investigation. 7r. Roy. Soc. Trop. Med. & Hyg. 31: 
587-598, 1938. 

181. Smadel, J. E. Personal communication. 

182. Levaditi, C. Personal communication, 

183. van Rooyen, C. E, Personal communication. 


184. Syverton, J. Persona! communication. 





CASE RECORDS OF THE 
MASSACHUSETTS GENERAL HOSPITAL 





Weekly Clinicopathological Exercises 


FOUNDED BY RICHARD C. CABOT 
Tracy B. Matiory, M.D., Editor 
BenjAMIN CasTLEMAN, M.D., Associate Editor 


Epitu E. Parris, Assistant Editor 


CASE 35311 














PRESENTATION OF CASE 


A thirty-seven-year-old machinist was admitted 
to the hospital because of sterility. 

He had been married for a year and a half. His 
wife was thirty-nine years old and was said to be 
normal and fertile. One year before admission two 
examiners had reported no motile spermatozoa 
and elsewhere he had been treated with a high-pro- 
tein diet, thyroid and vitamin E. A third doctor 
gave him chorionic gonadotropic hormone. He 
admitted exposure to venereal disease but ,denied 
its presence by signs and symptoms. Intercourse 
wasnormal. The family history revealed the mother 
to be living; the father had died of coronary-artery 
disease. One brother and a sister were married 
and had children. There was no family history 
of twins. The patient had a middle-ear infection 
at the age of one and again at eleven, a mas- 
toidectomy at age seven, circumcision at age thir- 
teen and appendectomy at age thirty-four. At the 
age of thirty-five he was admitted to the hospital 
for acute abdominal and back pain. At that time 
his studies were essentially negative except for nar- 
rowing of the joint spaces between the eleventh 
and twelfth dorsal vertebras, which were fused, 
the abnormality being considered congenital. A 
gastrointestinal series was normal. Examination 
of the spine was negative. A retrograde pyelogram 


was suggestive of stone at the lower end of the left 
ureter. A bladder culture was negative, and the 
patient was discharged with the diagnosis of acute 
back strain. In the last two years he had felt logy, 
and the basal metabolic rate was said to be a “low 
normal.” 

Physical examination revealed a normal man 
of small stature who weighed 150 pounds and was 
5 feet, 8 inches in height. The eyes, ears, nose and 
throat were normal, as were the heart and lungs. 
Examination of the abdomen was negative. The 
external genitalia were normal grossly on inspection 
and palpation. The prostate was normal in size 
and consistence. The examination of the prostatic 
secretion revealed no white cells. 

The blood pressure was 120 systolic, 80 diastolic. 
The pulse was 80. 

Examinations of the blood and urine were negative, 
A urine culture was negative. Two semen analyses 
revealed no spermatozoa. The follicle-stimulating- 
hormone qualitative test was negative and later 
positive for 6 mouse units for twenty-four hours. 
The 17 ketosteroids were 11.2 mg. per twenty-four 
hours and later 10.7 mg. 

An attempt was made to catheterize the ejacu- 
jatory ducts, and the operator’s note was as follows: 

The patient had a rather large flat verumontanum. Both 
ejaculatory ducts were visualized and catheterized for 1 cm. 
Good seminal vesiculograms could not be made because the 
dye exuded from the hole, which was beyond the amount 
of catheter inside the ejaculatory duct. 


A testicular biopsy was reported as “‘No diagnostic 
abnormality recognized.” An operation was per- 
formed. 


DIFFERENTIAL DIAGNOSIS 


Dr. FLETCHER H. Cotsy: This is obviously a case 
of male sterility with azoospermia. There are so 
many factors that come into male sterility that 
it is difficult to discuss them all. At least we can 
say that male fertility is a rather delicately balanced 
affair. It is easily affected by many things, such 
as the patient’s general condition, disturbances 
of the endocrine glands and temperature changes. 
A good many years ago Dr. Carl Moore, of Chicago, 
demonstrated the effect of heat on spermatogenesis. 
The temperature in the scrotum is believed to be 
lower than that in the inguinal canal or in the ab- 
domen itself. He thought that this was why un- 
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descended testes have inadequate spermatogenesis. 
Dr. Moore’s* studies were interesting and carefully 
controlled. He found that a fertile ram that had 
an oil silk bag tied over the scrotum soon lost active 
spermatogenesis. [| saw an example of this a few 
years ago in a male sterility patient who had a small 
varicocele. 
that he wore a suspensory. I asked him how long 


In examining this patient I noticed 


he had worn it, and he replied three years, night 
and day. I suggested that instead of having the 
varicocele removed he take off the suspensory and 
send in another semen specimen. The first semen 
specimen showed 20,000,000 sperms per cubic centi- 
meter. The next specimen, one month after the 
suspensory had been removed, showed 50,000,000, 
and he reported to me within the next month that 
his wife was pregnant. 

The chief causes for azoospermia are occlusion 
of the seminal ducts from an inflammatory process, 
developmental defects, neoplasms of the genital 
tract and exposure to x-rays. Genital-tract infections 
as a cause of low fertility have never been adequately 
evaluated. We have all seen men who have a marked 
degree of infection in the prostate and seminal ves- 
icle who have no difficulty in getting their wives 
pregnant. A recent patient with severe genital- 
tract tuberculosis, impregnated his wife in spite 
of the infection. 

This patient gave no history of infection of the 
genital tract. The urine was sterile on culture, and 
the prostatic secretion was normal. Occlusion of 
the seminal ducts from inflammation, specific or 
nonspecific in character, was eliminated. 

Neoplasms that may affect male fertility are 
new growths of the testes or spermatic cords or 
tumors within the prostatic urethra. There was 
no evidence of neoplasm in this patient. The pres- 
ence of a papillary tumor of the prostatic urethra 
that could occlude the ejaculatory ducts may be 
dismissed by the attempt to catheterize the ejacu- 
latory ducts. 
grams does not necessarily mean any abnormality 


Failure to obtain seminal vesiculo- 


of the ejaculatory ducts or seminal vesicles. 
There is no history of exposure to x-rays. 
Thus, we are brought to a defect in development 
as a cause for the azoospermia. Such a possibility 
is strengthened somewhat by the fact that a con- 
genital defect of the vertebras was demonstrated 


*Moore, C. R. Physiology of testis and application of male sex hor- 
mone. J. Urol. 47:31-44, 1942. 
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by x-ray study, and where one congenital defeg 
is present others are likely to exist. The congenit,| 
defects that may produce azoospermia are absence 
of the testes, imperfect testicular descent, imperfeg 
spermatogenesis and congenital abnormalities of 
the epididymides and vasa deferentia. The tegtic, 
ular biopsy proved that both testes were normal, 
with active spermatogenesis. We are therefore lef 
with the only remaining possibility: a congenital 
abnormality between the testes and the ejaculatory 
ducts. I should suppose the operation performed 
was to demonstrate this block in the seminal ducts, 
with the possibility, if conditions were favorable, 
of performing an epididymovasostomy. 

This patient had been subjected to various forms 
of therapy in an attempt to improve his fertility, 
and illustrates the value of testicular biopsy in cases 
of azoospermia before treatment for male sterility 
is given. 

Dr. ANNE P. Forses: Would the testicular bi- 
opsy be normal with long-standing obstruction 
due to congenital atresia? 

Dr. Tracy B. Mattory: Can you answer that, 
Dr. Sniffen? 


Dr. Ronatp SNIFFEN: Yes; the biopsy could 





be normal. 


CurnicaL DIAGNosIS 


Congenital absence of vas deferens. 


Dr. Coxtsy’s DIAGNOsIS 


Azoospermia due to congenital block in ducts. 


ANATOMICAL DIAGNOSES 


Azoospermia. 
Congenital absence of vas deferens. 


PATHOLOGICAL DiscussION 


Dr. Frep A. Smmmons: May I read my operative 
note? 


Under spinal anesthesia a 3.8 cm. incision was made in 
the right scrotum, exposing the testis and epididymis. The 
testis was grossly normal. The epididymis was normal in 
the region of the globus major but rapidly thinned out into 
a fibrous band, and there was no evident globus minor oF 
vas deferens. The spermatic cord was investigated thoroughly 
in various places, and there was nothing with any resem- 
blance to a vas deferens. In this case fibrous substance dis 
appeared into nothing at all, and no trace of a vas deferens 
could be found. The epididymis was normal in size. A biopsy 
was taken from the right testis. The same procedure was 
carried out on the left side. 
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My interest in presenting this case is to bring to 
the attention of the group the fact that the treat- 
ment this patient had before testicular biopsy was 
unnecessary because he was a normal man with 
obvious reason for infertility. The simplest way 
to make a diagnosis of infertility when there is no 
history of inflammatory disease is to take a biopsy 
from the testis and examine it microscopically. 
The specimen need not be any larger than the head 
ofahatpin. One of these patients, a man of twenty- 
nine, had perfectly normal testes and living sper- 
matozoa in the epididymides, although he had ob- 
struction. 

We had 5 cases with epididymitis on the basis 
of gonorrhea, all with living spermatozoa in the 
epididymis. All but 1 had testicular biopsies re- 
ported as normal. I do not believe that fact is gen- 
erally known in the literature, and often patients 
are deprived of having children. 

Dr. SNIFFEN: In all our cases (about 50) of con- 
genital or acquired defects in the excretory ducts 
the testicular biopsy has shown active spermato- 
genesis. One other condition that one might mention 
in a discussion of azoospermia is the complete 
absence of germ cells in an otherwise histologically 
normal testis. The cause of this abnormality is 
not known. It is apt to be associated with an ab 
normally high output of pituitary gonadotropins- 





CASE 35312 


PRESENTATION OF CASE 


A seventy-two-year-old Italian man was admitted 
to the hospital because of a lump over the left breast. 

Two years previous to admission the patient 
noticed a small, freely movable mass, the size of 
a bean, developing over the left breast just to the 
right of the nipple. It caused no pain or discomfort 
but continued growing. The patient denied any 
loss of weight or appetite. 

Physical examination revealed a tumor mass, 
6 by 8 by 2.5 cm., located just to the right of the 
left nipple between the fourth and sixth interspace. 
It was firm over the lateral part, softer over the 
medial and cystic in the center. The surface was 
rather smooth except for a nodule felt over the 
lateral part. It was adherent to the skin but not 
to the underlying muscle. The nipple was very 
slightly retracted, but there were no changes on 
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the overlying skin. There were no enlarged axillary 
lymph nodes. Multiple warts were found over the 
back, and a small sebaceous cyst over the forehead. 
Examination of the lungs, heart and abdomen was 
negative. 

The blood pressure was 155 systolic, 85 diastolic. 

Urinalysis revealed no abnormalities. The hemo- 
globin was 11.5 gm. per 100 cc., and the white-cell 
count was 9860. 

The x-ray examination of the chest revealed 
fibrocalcific scars in the upper-lung fields. Both 
upper lobes were reduced in size, and there was 
a partially calcified, 2-cm. lymph node at the right 
hilus. The left breast was enlarged and was par- 
ticularly well shown in the lateral projection, in 
which view there was a suggestion of a small calcium 
fleck at the base. 

On the third hospital day an operation was per- 
formed. 


DIFFERENTIAL DIAGNOsIS 


Dr. Ricnharp H. Wattace: May we see the 
x-ray films? 

Dr. Stantey M. Wyman: The upper-lung fields 
show dense, fibrotic, partially calcified scars. The 
upper lobes are reduced in size, and the hili are 
elevated. There is a suggestion of a lymph node 
at the right hilus with some calcification within 
the node. The heart shadow is not remarkable. 
The aorta is probably calcified. The shadow of 
the left breast is well seen in the lateral view when 
viewed in a bright light and can be seen in the pos- 
teroanterior projection. The calcification described 
at its base probably represents calcified costal carti- 
lage, rather than actual calcification in the tumor 
itself. 

Dr. Wattace: This is really.a rare case when 
we consider how unusual tumors in the male breast 
are in general. If one rules out senile mastitis or, 
better named, senile masoplasia and the enlarge- 
ment of the male breast that follows hormone 
therapy, it is really very rare. 

Carcinoma of the male breast comprises only 
about 1 per cent of all breast cancer. In the last 
680 cases that Dr. Taylor and I reviewed from this 
hospital, there were only 4 cases of carcinoma of 
the male breast. However, this series included 
only cases with radical mastectomy. This par- 
ticular case was certainly not the usual straight- 
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forward type of carcinoma — so it probably was 
something very unusual. 

It was a tumor of two years’ duration, starting 
as a small, movable, bean-sized mass that increased 
to the size of 6 by 8 cm., whichis a fairly good-sized 
tumor, as one can see by the x-ray film. One in- 

teresting thing is the variation in the consistence 
of the tumor. It was hard and nodular on one side 
and soft on the other, with a cystic center, but there 
is no mention of transillumination, which might 
have been helpful, especially in the presence of 
fluid. Transillumination might well have shown 
the presence of dark, rather than light, clear fluid, 
which would be helpful. The dark fluid might be 
blood or old blood or broken-down tumor, which, of 
course, would influence one a little on deciding 
whether or not the tumor was malignant. 

There was adherence to the skin. I am assuming 
that this was not inflammatory because of its dura- 
tion and behavior and the absence of signs of in- 
flammation. A tumor that involves the skin with 
adherence is practically always malignant. One 
confusing exception to that is fat necrosis, which 
can cause the picture that we generally consider 
characteristic, clinically, of carcinoma of the breast. 
There was no history of trauma in this case, and 
I do not believe that a tumor 6 by 8 cm. is very 
likely to have been -— or, rather, I just do not believe 
that it could have been — fat necrosis. The nipple 
was slightly retracted, and, again, that suggests 
an invasive tumor. Of course, in the male the ductal 
portions are more likely to be involved than in 
the female. There were no palpable axillary nodes. 
That of course does not necessarily mean that this 
was benign. Some of the large tumors of the breast 
are found to be low-grade tumors and do not me- 
tastasize to the axilla. If it should be sarcoma, it 
is extremely rare to have sarcoma of the breast 
metastasize to the axilla. 

It comes down to the question, Was this a 
malignant tumor or not? Perhaps there is some 
lead in this history, which to me might be mis- 
leading — that is, the sign of old tuberculosis within 
the chest. Whether or not this calcified fleck is 
in the tumor or not, as Dr. Wyman has said, is 
not definite by x-ray study. Could this have been 
tuberculosis with a broken-down area? I think 
it is extremely unlikely. I am not doing any more 
than considering the possibility. We do occasionally 
see calcium in breast tumors, usually as a result 
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of long-standing tumor with hemorrhage either 
in the tumor or into a cystic area. It occurs Oc. 
casionally in the long-standing papillary intr, 
ductal tumors that frequently bleed. Sometime 
such a tumor will go on for a long time before jt 
changes to become malignant, and old blood, eithe 
in the tumor from a small hemorrhage into the 
tumor or in the fluid, may cause calcification. Qs. 
casionally, a low-grade sarcoma of long Standing 
will have areas of calcification. It certainly ig ap 
unusual tumor and, to my mind, it comes dow, 
to whether or not this was a carcinoma, probably 
arising in a papillary tumor, a fairly low-grade 
acinar tumor with degenerative areas or sarcoma 
of the breast. 

Dr. Ira T. Natoanson: As Dr. Wallace pointed 
out, this is a very unusual type of tumor of the male 
breast. We have recently reviewed the records 
of a large number of male patients with breast 
disease. The large majority of lesions are benign, 
The physical and histologic characteristics in older 
men are very much the same as those commonly 
observed in boys at puberty. In fact, these lesions 
in the male are akin to the early development of 
the breast in the female. Clinically, the lesions are 
represented by firm, well localized, movable and 
disk-like masses of varying size in the subareolar 
area. Tenderness is a common feature. There is 
no evidence of skin attachment or invasion or re 
Histologic appearance is 





traction of the nipple. 
one of an increase and branching of the rudimentary 
duct systems, with accompanying fibrosis. Alveolar 
development is rare. The location of these lesions 
can be easily explained by the fact that the anlage 
of the breast is immediately beneath the nipple. 
These lesions in the male may be entirely unilateral 
or involve both breasts simultaneously or succes- 
sively. The lesions in contrast to those arising as | 


a result of disease elsewhere,* are considered an 


integral part of hormonal alterations occurring 
during puberty or at the climacteric. As a rule, 
these lesions regress spontaneously in both the young 
and the older males. Diagnosis is usually made 
without difficulty by those cognizant with the syn- 
drome, and the patients are usually treated con- 
servatively although careful observation is advised. 
If there is no regression after a reasonable period, 


excision is advised primarily for psychologic and | 


| 





*Nathanson, I. T. Relationship of hormones to diseases of breast. Sur- 


gery 16:108-140, 1944. 
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cosmetic reasons in the pubertal male. Cancer 
must be excluded by exploration in the older male 
{ the process persists even in the absence of def- 
inite signs. 

A study of almost 100 cases of proved cancer 
of the breast in the male has revealed that the di- 
agnosis Was made with few exceptions at the first 
examination. These tumors usually arise also in 
the subareolar area. But, in this case, there is evi- 
dence of invasion as manifested by dimpling or 
adherence to the skin, fixation to deeper structures 
and retraction of the nipple. This may occur early 
in the course of the disease since there is less breast 
tissue and usually less subcutaneous fat in the male. 
This characteristic may also permit easier acces- 
sibility of the tumor to routes of metastases. 

Consequently, one would believe, as Dr. Wallace 
does, that the lesion under discussion was a malig- 
nant process because it presented two suggestive 
earmarks of cancer: skin adherence and retraction 
of the nipple. The prognosis of cancer in the male 
breast is less favorable than that in the female. 
This is probably due to the usually more advanced 
stage of the disease when the patient is first seen. 
Tenderness, a common feature of a benign process, 
is usually absent, and as a result the patient is fre- 

quently unconcerned until the diagnostic features 
of cancer are obvious. To reiterate, the lesion in 
this patient is rare, for most of the cancers in the 
male breast are of the more malignant type and 


invade and ulcerate early. 


CLINICAL DIAGNOsIS 


Carcinoma of breast? 
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Dr. WaALLAcE’s DiacGnosis 
Carcinoma arising in intraductal papilloma. 


ANATOMICAL DIAGNOSIS 


Papillary adenocarcinoma of breast. 


PaTHOLOGICAL DiscussION 


Dr. Tracy B. Matitory: The specimen we re- 
ceived showed a partially solid, partially cystic 
tumor, which evidently had originally been an 
intraductal adenoma but had become slightly in- 
vasive at the periphery and was classified as a 
papillary adenocarcinoma of low-grade malignancy. 
It contained a great many flecks of calcium scattered 
throughout the tumor: small, round, concentric 
spheres, looking very much like corpora amylacea 
or the psammoma bodies that one sees in ovarian 
tumors. That is a distinctly unusual feature, and 
I do not offhand recall another breast tumor showing 
it. I believe, in view of various factors in the pa- 
tient’s condition, it was thought not wise to do 
a radical operation in this case, and a simple mas- 
tectomy was done. 

Dr. NATHANSON: 
in the tumor clinic conference. A simple mastec- 
tomy was advised because it was thought to bea 
benign process. Once the final diagnosis became 
obvious, it was the consensus of the clinic, in con- 


The patient was discussed 


junction with Dr. Castleman’s opinion, that the 
patient would get by with a simple mastectomy. 
We would have done a radical resection had we 
suspected the diagnosis before operation. Do you 
agree, Dr. Taylor? 

Dr. GrantTLey W. Taytor: Yes. 
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THE EPIDEMIOLOGY OF MORALS 


Time was when the public-health officer was 
verbally if not actually stoned for tacking the 
red scarlet-fever sign on the door — when the legal 
diagnosis of contagious disease and enforced quaran- 
tine was an un-American invasion of the family’s 
and the family doctor’s rights. The country has 
come a long way. Recently the United States Public 
Health Service has entered new and wider areas 
of investigation: for instance, community surveys 
of heart disease and diabetes, and latterly the in- 
cidence of marriage and divorce. 

All pollsters are to be feared, even those bearing 
such fascinating gifts as Dr. Kinsey and his col- 
leagues do. One cannot yet picture the hurried 
census taker or the eager district health worker 


inquiring after the waxing and waning of the nest- 
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ing instinct in a harassed housewife at 10 o'clock 
in the morning. Nevertheless the interest of Public. 
health authorities in the plain, uninterpreted figures 
on marriage and divorce means a beginning in the 
epidemiology of morals. 

The Federal Security Agency’s Public Health 
Service announces that both marriages and divorces 
have declined in the last two years, there being 
one third fewer divorces in 1948 than in the peak 
year 1946, when 610,000 divorces were granted, 
In 1948 there were one eighth fewer divorces thay 
in 1947. The decline in divorce rate per 1000 jp 
the three years is 4.3, 3.3 and 2.8. In 1946 there 
were 2,000,000 marriages, and in 1948 about 500,00 
less. Marriage rates per 1000 in these three years 
were 16.4, 13.9 and 12.4. 


There is no cause for encouragement in these 
figures on the brief postwar span. The heightened 
sense of so little time during the war doubtless in- 
tensified the urge to procreate, the appetite for 
the fullness of life experience or the search for emo- 
tional security in marriage. The special war situation 
in this respect has passed, and there are those who 
estimate that one in three marriages may still end 
in divorce. When statistics are reviewed over several 
decades,! it is found that both marriage and divorce 
have increased in relative frequency. The figures, 
moreover, do not indicate the effects of disrupted 


marriage on the children, the parents or society 
as a whole. 


Most very young women are clear about the 
future. They 


cently said to her father who was chiding her about 


plan to marry. As a young lady re 


a poor school report: “You don’t need a diploma 
to get married.” Most young men, it should be 
admitted, do not know what it is all about when 
they get married. The question, if not actually 
popped by the girl, is by pressures or contrivances 
put in the young man’s mouth. In short, if he knows 
what he is doing, the young man is not in love. Mar- 
riages for sex alone soon pall and quickly fall apart. 
Marriages for children alone, after some years, find 
the mother without a job when her offspring are 
grown and in college or off on careers or marriages 
of their own, while the middle-aged father, aware 
of his failing powers, looks for a corn-haired sweetie 


to restore his confidence. How many friends for 
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whom one stood at the altar twenty-five years ago 
ask advice now because of a vague sense of cracking 
up and the windy melancholy, suggesting that one 
prescribe or approve a change of job, of locality and 
especially of wife! This was one of the factors that 
made the forty-five-year-olds so belligerent during 
therecent war. Contrariwise, not a few of the women 
approaching middle age, their tubes tied or the 
yterus removed on some pretext or other, have a 
sexual eagerness not easily satisfied by their dis- 
enchanted husbands. With all its rationalizations, 
divorce often is really a very banal affair of the 
glands and other monkey business. Divorce may 
be cunning or slick or smart, but it is not often in- 
telligent. It is impulsive or instinctive; it may even 
result from an honest affair of the heart, but not 
of the educated or understanding heart. 

Sigmund Freud? states that the id and the super 
ego struggle for the ego, which makes an uncertain 
compromise called neurosis or civilization. On 
this naturalistic basis there is reason for marriage 
in that it conserves the libido; the work of the world 
and human creativeness in this view are mere sub- 
limations. In the gospel according to St. Paul, 
nineteen centuries ago, neurosis was well described 
and in closely similar terms: “‘For the flesh lusteth 
against the spirit and the spirit against the flesh: 
and these are contrary the one to the other: so 
that ye cannot do the things ye would” (Ga- 
latians 5:17). The basis of 
naturalistic but is one of values not susceptible 
to proof by reason alone. The resolution of the 
neurosis is not by a life-long haggling in the 
economics of pleasure and pain but by the growing 
realization of individuality in devotion to another’s 
good. The physiology of these opposite assumptions 
The one remains natural, the other 


this gospel is not 


is identical. 
adds that which makes man different from animals— 
the capacity to retain values and to pass them from 
generation to generation. 

In this realm of values, human relations at their 
hoped-for best, and indeed man’s relation to his 
universe, are represented in terms of family ties. 
An epidemiology of morals is a welcome barometer 
for the spiritual climate, apprising one of fair or 
foul weather ahead. At the moment the glass seems 


to be still falling in spite of the cheery figures from 
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the Surgeon General. In these seas the general 
practitioner is more weatherwise. He should con- 
sult his own traditions and his best insights and 
appropriately admonish the voyagers committed 
to his care. 
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BRITISH-AMERICAN EXCHANGE 
FELLOWSHIPS IN CANCER RESEARCH 


OF GREAT interest is the recent announcement 
that the American Cancer Society, in conjunction 
with the British Empire Cancer Campaign, is offer- 
ing British-American exchange fellowships in cancer 
research. The fellowships will provide specialized 
training for American investigators to study in 
Great Britain, where there are opportunities for 
study and research that are not generally available 
in this country. An equal number of young British 
scientists will be selected for specialized training 
in the United States. 

The stipends are generous, and the fields of study 
offered suggest a sound approach to the problem 
of cancer in human beings. The annual stipend 
will be £1000 ($4020), with an allowance of $600 
for travel to the site of the fellowship. The Com- 
mittee on Growth of the National Research Council 
and the Empire Cancer Campaign must approve 
the institution where the applicant chooses to work 
and the persons under whose guidance he wishes 
to conduct his research, which should be applicable 
to problems of neoplastic growth in specialized 
scientific fields in which there are superior facilities 
in Great Britain. 

The fellowships are open to United States citizens 
who possess the degree of doctor of medicine, doc- 
tor of philosophy or doctor of science, and are in- 
tended for young men and women entering a career 
in clinical medicine or basic research, as well as 
for more: mature candidates who wish to extend 
their competence in these fields. Applicants must 


be able to show that they have the qualifications 


necessary to investigation in the fundamental 


sciences or in clinical medicine. Applications should 
contain reference to the institution in which the 
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proposed study is to be conducted, the person under 
whom the candidate desires to work, the problem 
to be investigated and the date on which he wishes 
to begin his research. Appointment to the staff 
of a university, with teaching duties, is permitted, 
provided it carries no additional salary and is ac- 
ceptable to the two organizations sponsoring the 
fellowships, as well as to the Committee on Growth. 
Once accepted, the fellowship may not be vacated, 
nor the place of work changed within the period 
of tenure without the consent of all three organiza- 
tions. 

Applications may be submitted at any time to 
the Executive Secretary of the Committee on 
Growth, Division of Medical Sciences, National 
Research Council, 2101 Constitution Avenue, Wash- 
ington 25, D. C. 

The fellowships should result in constructive 
progress in cancer research. It is to be expected 
that the applicants who benefit from the oppor- 
tunity offered will also act as ambassadors of good 


will in the countries of their study. 





WELFARE STATE 


Concress passed in Junea record annual budget 
for public-health service that provided increases 
for mental health, cancer and heart research and 
aid to the various states. In addition a bill was 
introduced in the House, to which the medical 
profession certainly will not object, to raise the 
pay of all physicians, dentists and nurses in the 
Veterans Administration. 

According to, the terms of the Federal Security 
Agency’s appropriations bill, 40 medical and 16 
dental schools will receive $872,477 for training 
in cancer; 31 institutions, including the American 
Cancer Society and the American College of Sur- 
geons will share $550,802 in special cancer-control- 
project grants; and 99 cancer-research projects 
will receive a total of $1,026,294. 

Congress has further voted $100,000 for blue 
prints and specifications for the National Dental 
Research Institute to be built in Bethesda. (The 
American Dental Association favored $2,000,000 
to start immediate construction.) 


Report on the Medical Sciences for June 27; 


ures mentioned seem to total $108,528,573. Fy 
no particular reason at all, snatches of a conver. 


sation at the Mad Hatter’s tea party come to miné: 


Dormouse) 


know —’ 


did they draw the treacle from?’ 


out of a treacle-well — eh, stupid 


Aug. 4, 194, 


According to the details published in W ashingiy 


National Heart Institute received a sizable $10,725, 
plus contractual authority of $5,350,000 for research a 
training grants. To National Cancer Institute went the reg 
ord sum of $18,900,000 and, in addition, $6,000,000 in cop 
tractual authority. Another record figure of $11,617 
was voted for mental health. And still another, $12,075.05 
to National Institutes of Health, a large part of which yi 
go for research, training, control and fellowship grants jy 
noncategorized fields. Venereal disease activities get $16. 
000,000; for general assistance to the states, $16,600) 
is provided; communicable disease control functions recei 
$7,350,000; $167,000 is allocated for administering the Fed. 
eral employe health program. For administration of the 
Hill-Burton hospital program, $1,200,000 was approved 
obviating a drastic reduction in force which would haye ig 
sulted if the Senate had yielded to the House figure of 
$1,000,000. 


Without the aid of an adding machine the fig. 


““*And so these three little sisters’ — (said the 


‘ 


—they were learning to draw, yo 


‘““*What did they draw?’ said Alice. ... 
‘“**Treacle,’* said the Dormouse... . 
“But I don’t understand’ (said Alice), ‘Where 





“*You can draw water out of a water well,’ said 


the Hatter; ‘so I should think you could draw treack 


p? >? 


* Molasses. 





A physician has opened his office on board an 
Ohio steamboat. A mesmeric institution 
has been organized in the ancient city of Bristol, 
Eng., of which Earl Ducie is president. He is 
a decided believer in all kinds of moonshine. 


Boston M. &. S. J., August 1, 188 
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DEATH 


Kinc — Francis B. King, M.D., of Derry, New Hampshire, 


died on July 10. He was in his forty-sixth year. 
Dr. King received his degree from Tufts College Medical | 
School in 1934. He was formerly a member of the staffs of 
Boston City and Boston Psychopathic hospitals and Harper 
Hospital, Detroit. 


His widow, a daughter, a son, his mother and a. brother 


survive. 


(Notices on page xv) 
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